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THE COST OF PRODUCING ELEC- 
TRICITY. 


Tue article by Mr. Crompton, which we referred to in our 
issue of the 15th inst., and which gave an analysis of the 
cost of producing electricity in central stations during 1891, 
has called forth communications from other well-known engi- 
neers, who take exception to the way in which he handled 
the figures, more especially those relating to the cost of coal 
at the Newcastle stations, and also to the principle of com- 
paring the costs of production on the basis of the coal and 
labour bill per unit sold. Mr. Raworth points out that 
repairs and maintenance should be included in the cost of 
production as much as coal and labour, since these former 
items are an essential part of the running cost, and that the 
fact that coal is cheap in any particular district, is in itself 
an inducement to use strong and simple machinery, which 
costs less for attendance and repairs than more elaborate 
apparatus, although with this latter the amount of fuel re- 
quired per unit may be less. In this connection he quotes 
the actual figures of the Newcastle-on-Tyne Company, show- 
ing that although the consumption of coal was as high as 
20°7 lbs. per unit, yet its actual cost, together with that 
of repairs, was less than the cost of repairs alone at Ken- 
sington. 

Mr. Raworth also objects to the theoretical calorific value 
of the fuels being taken as a basis of comparison, pointing 
out that with Welsh coal, which is nearly all carbon, a duty 
is obtained in the furnace which is much higher in propor- 
tion to the theoretical calorific value than can be got from 
Newcastle screenings, the calorific value of which is raised 
by a high figure for free hydrogen, which is nearly useless 
except under very special conditions of combustion. He also 
refers to the recently published accounts of the Liverpool 
Supply Company, as showing that a low pressure system 
with dynamos driven by Willans engines, and with sup- 
plementary batteries, can use as much fuel per unit as is 
required at Newcastle ; since the coal bill at Liverpool— 
*96 pence per unit—bears, approximately, the same ratio to 
that at Newcastle as the price of coal in the one town does 
to the price in the other. Whilst referring to the Liverpool 
accounts, we should like, in passing, to congratulate the com- 
pany on the satisfactory results shown, as the running costs, 
including coal, stores, labour, repairs, and sundry expenses, 
appear at about 2} pence per unit, andj;the total cost, in- 
cluding a sum of over £4,000 for depreciation and redemp- 
tion fund, is well under 5 pence per unit. 

Another correspondent of our contemporary, Lightning, 
the Hon. C. A. Parsons, writes to correct Mr. Crompton’s 
figures with respect to the Newcastle and District Company, 
which he says should be, when corrected for the price of coal, 
only 2°97 pence for coal, stores, and labour, instead of 4°74, 
as given by Mr. Crompton. Mr. Parsons, whilst allowing 
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\/ that there is a larger coal consumption with the alternating 


transformer system, on account of the all-day loss in the trans- 
formers, which he puts at 25 per cent., and also because few 
of the stations run their machines in parallel, claims that 
the increased capital expenditure with the low pressure 
system is a sufficient off-set to this, and gives a table showing 
the present paying powers of the various companies, calcu- 
lated by adding interest and depreciation at 7 per cent. to 
the running costs, from which it appears that the total cost 
per unit of the electricity supplied by the alternating trans- 
former systems is only about 75 per cent. of that supplied by 
the continuous current systems. 

When commenting on the figures given by Mr. Crompton, 
we referred to the difficulty of making any fair com- 
parison of the results obtained by the representatives 
of the several systems of supply, on account of the very 
different conditions of working which obtained at the 
various stations, and this opinion is more and more con- 
firmed by the subsequent correspondence. Taking the 
figures of the London stations where coal of the same 
quality and price is used, and making allowance for the 
difference in load factors, we may certainly conclude that the 
coal consumption with the alternating transformer system is 
considerably higher than with the continuous current system ; 
but beyond this the figures at present available do not 
justify us in going. The labour bills do not favour one 
system any more than the other, and the fact that the 
stations have been working for different periods, and under 
different conditions of load, altogether preclude any fair 
comparison of the items for repairs and maintenance. A 
similar difficulty is met. with when we come to the items for 
depreciation and redemption fund, as some of the companies 
do not as yet allow anything for these items, whilst amongst 
those which do, great differences exist’ in the methods of 
apportioning the amount. Again, with capital expenditure, 
some companies have already provided for much larger ex- 
tension of their systems than others, and until they have 
had an opportunity of increasing the number of their cus- 
tomers, so as to fairly employ the plant laid down, it is 
impossible to judge of the respective merits of their systems. 
For instance, the St. James’s and the Kensington Companies 
have each spent about 73s. per lamp fixed, whilst the 
Westminster Company has spent about 95s.; the House-to- 
House Company has spent about 60s., whilst the Metro- 
politan Company has spent nearly double that amount. 
These figures show that it is impossible to draw reliable in- 
ferences as to the capital expenditure necessary for one 
system or the other, until time has been allowed for the 
companies to settle down, and we must therefore wait a few 
years more before we can expect to get satisfactory figures 
as to the comparative capital expenditure required by the 
several systems, or, indeed, make any acccurate comparison 
of the cost of the electricity supplied by them. Although hold- 
ing this opinion, and being unable to accept any deductions 
made from existing figures as fairly representing the merits 
of the different systems, we believe that much good may be 
done by discussions of this kind, as they must, in many 
cases, draw attention to those points in each system which 
require the most careful consideration on the part of the 
engineers, and may therefore lead to many improvements in 
detail in the several systems of generating and distributing 
electricity. 


THE COMMERCIAL RATING OF INCAN- 
DESCENT: LAMPS. 


IN a recent issue we quoted the results of a series of tests 
on incandescent lamps by various American makers, which 
had been carried out by Prof. Thomas and Messrs. Martin 
and Hassler ; the figures given by them showing, amongst 
other things, that there was considerable variation between 
the actual initial candle-power of the lamps and the rated 
candle-power as fixed by the manufacturer. In these 
results, however, no indication was given of the variation 
between the several lamps of the same make, and it may 
therefore not be amiss to supplement them by a reference to 
some tests made recently by Mr. Charles Wirt, and published 
in the Electrical Engineer of New York, since in this case the 
results obtained from each lamp are shown on a diagram. 
Tests were made to determine the initial mean horizontal 
candle-power, and the corresponding watts per candle of ten 
lamps of each of ten different makes, the lamps 
being worked in all cases at their marked voltage. Nine 
lots out of the ten were marked for 50 volts, whilst the lamps 
of the tenth lot were marked for 51 volts; and all were 
marked as 16-candle lamps, except those of one lot which 
had no candle-power mark at all. The mean horizontal 
candle-power was determined by one test, the method 
employed being to rotate the lamp at about 600 revolutions 
per minute by a motor, which was placed at a distance and 
connected to the spindle on the lamp socket by a light belt. 
The contacts were made through the conical step at the 
lower end of the spindle, and by a double bronze spring 
bearing on a brass ferrule below the socket; the loss at 
these contacts, as measured whilst running with the usual 
current, was found to be less than ‘001 volt. The results 
obtained with this rotating method are said by Mr. Wirt to 
be very satisfactory, more especially as in his experience 
the illuminating effect at different angles is very erratic, and 
it is therefore necessary, by any other method, to make a 
large number of measurements on each lamp, if any degree 
of accuracy is to be attained. 

Some of the results of these tests are shown in the follow- 
ing table, the first column of which gives the reference letter 
for each make of lamp, the second the average initial mean 
horizontal candle-power, the third the variation in illumi- 
nating power between the best and worst lamp in each lot, ex- 
pressed as a percentage on the average candle-power given 
in column 2, whilst the fourth column gives the average 
watts per candle for each lot of lamps. 


Variation Average watts 
gg Average C.P. cent. 
A 12°0 36 44 
B 25 30 
Cc 16°9 21 35 
D 145 25 37 
E 26 
F 12°2 25 4°7 
G 12°2 Ad 42 
H 124 45 44 
I 29 
J 159 34 37 


An examination of this table will show that, notwith- 
standing the large variation in candle-power, there is, com- 
paratively speaking, very little difference in the total watts 
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required by the lamps, and the same condition holds good 
if the several lamps of any one make are compared ; indeed, 
it would almost appear as if the object of the makers had 
been to produce lamps of the same resistance, without paying 
sufficient attention to the important point of obtaining 
similarity in the dimensions and quality of the carbon fila- 
ment. Commenting on this matter of uniformity, or want 
of the same, Mr. Wirt points out that a good lamp badly 
rated will give worse results than a poorer lamp accurately 
rated, since lamps that are to burn together must have 
uniformity in candle-power and efficiency; and certainly 
there is ground for complaint when variations of 40 per 
cent. and over can be found between lamps of the same 
make when new. It is, however, quite possible that after a 
hundred hours’ burning such lamps will be much more 
nearly equal, and although equality at the start is an im- 
portant matter, it is of very little use in bringing about 
uniformity in any installation which has been at work for 
some time. The point to be aimed at is the production 
of a lamp which shall not vary much in illuminating power 
during its useful life, and this object is one which is worth 
attaining, even at the expense of a slightly lower efficiency. 


GUTTA-PERCHA. 

A COMMUNICATION made by M. Jungfleisch to the Société 
d’Encouragement, gives some further information relative to 
the method, proposed by M. Serullas, of obtaining gutta-percha 
from the twigs and leaves of the /sonandra gutta ; a method 
by means of which it is hoped that not only will the rapid 
destruction of the forests be stayed, owing to the fact that 
there will no longer be any advantage gained by felling the 
trees, but, further, that the cultivation of the plant in con- 
veniently situated plantations will become commercially 
possible, since the gutta may be collected equally well from 
the leaves, &c., of comparatively young trees, so that it will 
no longer be necessary to wait for 30 years before there can 
be any return for the capital expended. 

According to M. Jungfleisch, there are several solvents that 
may be used for extracting the gutta-percha from the leaves 
or other parts of the plant, of which at present toluene 
appears the most suitable, as it dissolves the gutta with- 
out having any appreciable solvent effect on the foreign 
matter which is present with it, except to a slight extent on 
the chlorophyll which is found in all vegetation. With this 
solvent, experiments have been made on leaves sent over dry, 
and therefore exposed to oxidation from the air; on leaves 
sent over in water containing antiseptics, and then dried 
afterwards ; on twigs and young shoots dried and stripped 
of their leaves ; and on wood of two years’ growth, also 
dried. In all cases these various parts of the plant have 
furnished a considerable quantity of gutta ; but M. Jungfleisch 
proposes that the leaves should be used in preference 
to other parts of the plant, since if only the leaves are 
gathered no harm can possibly be done to the tree. 
The dried leaves are powdered up, and digested with the 
solvent at a temperature of about 100° C., producing a 
solution of gutta-percha, which has a greenish colour, owing 
to the presence of a small quantity of chlorophyll ; and as 


the direct evaporation of the solvent is not practicable, it is 
carried off by passing through the solution a current of 
steam, which, if continued for a sufficient length of time, 
expels the solvent entirely, leaving a residue of gutta-percha 
which amounts to from 9 to 10} per cent. of the weight of 
the dried leaves. Referring to the chlorophyll, M. Jung- 
fleisch states that there is no difficulty in getting rid of it 
by appropriate treatment, but he does not explain the 
methods adopted for this purpose ; and, with regard to the 
quality of the gutta, he states that every competent 
person who has examined it has pronounced it to be very 
superior, able, indeed, to compare with those better sorts of 
gutta which can unfortunately no longer be obtained com- 
mercially, and the increasing rarity of which is regretted 
more and more by those engaged in electrical work. 

Whilst acknowledging that these experiments have so far 
only been carried out on a small scale, M. Jungfleisch expects 
that when repeated on a larger one, the commercial experi- 
ments will fully confirm the results obtained in the labora- 
tory ; and shculd this be so, he looks forward to a complete 
change in the methods of collecting and preparing gutta- 
percha, which must result in conferring great benefits on the 
electrical industry. He concludes by quoting some figures 
on the authority of M. Serullas, relating to the possible yield 


- from the leaves, which show that a tree about 30 years old 


may be expected to yield annually 60 Ibs. of green leaves, 
equivalent to about 24 Ibs. of dried leaves, from which could 
be extracted 2} Ibs. of gutta-percha ; and he compares this 
annual yield with that obtained once for all by felling the 
tree in the manner adopted by the native collectors, placing 
the maximum yield by this latter plan at about 10 ozs., or 
not much more than a quarter of what can be obtained each 
year if the new method is adopted. 


Pror. Houston has recently des- 
cribed a process for getting permanent 
maps of magnetic fields which it may be interesting to 
record. A dry plate is placed in the position at which the 
field is required, and while in the dark room, filings are 
dusted over it. The plate is then exposed to light for a few 
moments, and after the filings are removed, it is developed 
in the ordinary way. The results are said to be very satis- 
factory. 


Magnetic Fields. 


Pror. Eric GERARD has recently pub- 
lished an account of the equipment of 
the Montefiore Electro-technical Institute, 
which is calculated to make the education mouths, of those 
engaged in similar work, water. The building is in great part 
adapted from a pre-existing normal college which was done 
away with, and it was presented for its present purpose by 
the Belgian Government ; the equipment being in great 
part owing to the munificence of M. Montefiore. The 
arrangements differ in several respects from those obtaining 
in most institutions of the kind. Among other things, there 
is a large number of small independent laboratories in which 
the students work in groups of three or four, thus avoiding 
the interference caused by several groups working at once in 
one large laboratory. Judging from the details given, the 
equipment is very complete, and the arrangements all that 
could be desired. The course (though rather short) is very 
well laid out, both practically and theoretically, and seeing 
the eminent man who is in charge of the scheme, one would 
hope for good work to be done at the Montefiore Institute. 


Technical 
Education. 
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THE POSSIBILITY OF RECIPROCAL ACTION 
BETWEEN AN ELECTRIFIED BODY AND 
A MAGNET. 


THE fundamental laws of electric and magnetic action are 
comprised in the following formulz :— 


foe (Coulomb) (1) 

sun (Coulomb) (2) 
= Lidssine (Laplace) 

f= 0005 (Ampire) 


The nature of the medium which transmit these actions 
are represented in electrostatic and magnetic formula by the 
coefficients, « and x! ; but the laws of electro-magnetism and 
of electro-dynamics do not contain any other coefficient. 

The question arises whether there may not exist other 
electric and magnetic actions at present unknown, which 
should introduce some other coefficient distinct from « and «', 
that is to say, whether there does not exist some unknown 
physical quality pertaining to the medium. For example, is 
it ible that an electrified body can exert some specific 
pat en upon a magnet. 

This problem was recently laid before the Academy of 
Science at Paris by Mons. A. Cornu as a note from Mons. 
Vaschy. His argument is as follows :— 

Let us suppose that a quantity of electricity, 7, and a mag- 
netic pole, , situated with regard to each other at a distance, 
r, exercise the one upon the other, a force, f. This force 
depends upon the magnitude of 9, p, and r, and of the 
parameters, « and «'. By reason of symmetry it is 
proportional to g ». On the other hand, it is propor- 
tional to g and to » ; for the action of g on 7 poles equal to 
» concentrated at the same point, that is to say, on a pole 
equal to n p, is n times as great. In other words, the force, 
Sf, is ———* to the magnitude of the pole; and fora 
similar reason it is proportional to the quantity of electricity. 
Hence, we may put 

or, what amounts to the same thing, 


The factor Veni “$ has the dimensions of a force, whilst 


r (a length), « «! (the square of a speed) and « (an electric 
—_ itude) have dimensions independent amongst them- 
selves. 

In virtue of a theorem already ag by Mons. Vaschy 
in a previous note, the unknown function, , is in reality 
independent of r, of x, and of «'; it is, say, a numerical 
constant, A. 


Hence fea (3) 


This should express the law of reciprocal action between 
the quantity of electricity, g, and the magnetic pole, ». If 
this action has not been demonstrated experimentally, is it 
because of the insignificance of the coefficient 1? To this 
yap Mons. Vaschy expresses an emphatic negative, for 
the following argument shows that the coefficient is equal to 
unity. 

On comparing the formulz 1 and 38, it results : 

Ist. That the action exercised by the quantity, g, is the 
same at the same distance, (r), on the magnetic pole, p, as 
on a quantity of electricity, g', equal to 


And consequently in an electric field, the pole, », behaves, 


regarded from the point of view of the influence which it 
sustains, like the quantity of electricity, g'. 

2nd. That the action exerted by the pole, u, on a quantit 
of electricity, g, at the distance, 7, is the same as that whic 
would be exercised at the same distance by a quantity of 
electricity, g', equal to value expressed in equation 4; in 


other words, », creates an electric field of intensity, H, equal 


1 
(5) 
whence it follows that if two magnetic poles, » and p!, are 
near each other, and at a distance, 7, one creates an electric field 
of intensity, H, whilst the other sustains the effect of this 
field like a quantity of electricity, 9, equal to 


q 


The pole, , exercises, therefore, upon ,! a force governed 
by the and equal to 
1 
=a. (6) 

The consequence of this method of arguing is the existence 
of a reciprocal action of two magnets, the elementary law 
of which is expressed by equation (6). And since experience 
has shown that this law is expressed by equation (2), acom- 
parison of the two formule gives 


A® = 1, whence A = 1, 
Equation (3) then becomes 


f= 


and in this form it represents the elementary law of the 
actions between magnets and electrified bodies. 

The force, f, which is exerted according to this hypothesis, 
between a quantity of electricity, g, and a magnetic pole, p, 
situated at a distance, r, from each other, will be easily seen 
to be equal to the geometric mean, V of the forces 

1st. Between two equal quantities of electricity, g, placed 
at the same distance, r, 


2nd. Between two poles equal to » 
2 
Az 


This force, f, should therefore be as easily determined as 
the forces, f, and f,; since it has never yet been done, it 
would seem as though either it does not actually exist, or 
that it depends upon a new parameter, which seems to define 
an unknown physical property of the medium. 


THE SPEED REGULATION OF CENTRAL 
STATION ENGINES. 


By W. H. BOOTH. 


In Cassier’s Magazine for May, an article appears under the 
above heading from the pen of W. 8. Aldrich. Mr. Aldrich 
considers the desirability of some form of governor for steam 
engines, the action of which shall not be due to speed of the 
engine, but shall be controlled by the work to be done. 
There may not, it is true, appear to be much difference in the 
distinction here drawn, but there is very much more than 
at first sight is evident. In all ordinary governors there is a 
position of the governor which corresponds with the normal 
engine speed. When, by reason of load reduction, the 
engine begins to run faster, the governor takes up another 
position, being said technically to rise. In thus rising, it is 
made to act upon the throttle valve or other means of re- 
ducing steam supply, and it thereby prevents an indefinite 
acceleration ; but it is clear that the reduced steam supply 
can only be maintained by the governor being at a super- 
normal height, and, of course, this implies that the engine 
also will be above its proper speed. If a 2 per cent. increase 
of 8 caused the governor to have such a motion that it 
cut down the steam supply below that necessary to run even 
at normal speed, there would be no steadiness of action 
whatever, for as soon as the engine ran slow, say 2 per cent., 
the governor would then turn on an excess of steam, and the 
fluctuations would never cease. Such a case demands that 
the effect upon the valve be made less by a re-adjustment of 
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the connecting gear between governor and throttle. In the 
Corliss gear the same fault is introduced, for the position of 
the tripping cam depends entirely upon the height of the 
governor, and an carlier cut-off can only be secured by an 
addition to speed. Many years ago, however, a Lancashire 
firm introdnced a method of absolute governing, which com- 
bined the instant partial action cf the governor upon the 
throttle valve, with a further mechanism for varying the 
cut-off valve, which was so devised, that whenever the 
engine revolved above or below its normal speed, certain 
wheel gear came into action, and through a differential 
motion changed the cut-off valve until the engine came back 
to its normal speed, the governor also resuming its normal 
height, and thus there was never for long any departure from 
best speed. As a corollary to this effort, the Corliss valve 
makers were compelled to modify their Corliss gear, so that 
the same result was attained, and this they did by adding a 
second or supplementary governor, the duty of which was 
simply to turn a right and left screw by which was varied 
the length of the connection between the governor and the 
trip gear. By means of a piece revolving between two 
detents, it is easy to arrange any governor to any degree of 
adjustment, so that any departure from normal specd shall 
cause revolution one way or another of the screw sleeve. In 
the Corliss gear the supplementary governor did this. Sup- 
posing a change of engine speed causes a pull of, say, } inch 
in the trip rod ; the supplementary governor puts into gear 
a winding train, which turns in the screw sleeve in this rod 
until the | incl: of pull has been let out again. The tripping 
piece being thus still held at the position it was placed in by 
the governor, while the latter has been allowed to fall back 
to position of normal speed, this supplementary action 
will always bring the engine to its normal. In the old 
Boulton and Watt days a certain percentage of speed varia- 
tion was allowed and a suitable fly-wheel added. 

As Mr. Aldrich points out, there is a difficulty with large 
engines in regulating them for sudden and heavy variation 
of load. In an engine of high reciprocation, say, of ten 
working strokes per second, the load variation can be coped 
with in one-tenth of a second, but with large engines where, 
say, for a 1,000 horse-power, a suitable quantity of steam 
has been admitted to the cylinder to maintain such power, a 
sudden decrease of 500 horse-power cannot be coped with 
until next stroke. In such a case with steam at cut-off for 
1,000 H.P. rate of work there would be 500 H.P. going 
entirely to acceleration. 

It follows that for such a case we must know, or assume, 
the maximum and minimum loading, and, having fixed upon 
the speed variation which can be allowed, we must so pro- 
portion our fly-wheel weight that the maximum load varia- 
tion during that portion of the stroke uncontrolled by the 
governor shall not set free, or absorb so much energy as to 
accelerate the fly-wheel beyond the allowed limit, or add to 
the duty of the engine more load than can be taken out of 
the stored energy of the fly-whcecl. 

For central station work, Mr. Aldrich is in favour of some 
kind of electro-magnetic governor which shall act quickly 
upon a variation of load, and it would appear that such a 
governor should act by curtailing the steam supply before it 
would be influenced by the centrifugal governor; but even 
the most rapid action cannot possibly take effect after the 
beginning of expansion, ani the problem of regulating large 
engines is one of the most powerful objections to their use 
for central station work. The power to cope with an increased 
load is even more difficult than that of dealing with a sud- 
denly reduced load ; for in the latter case it is quite open to 
us, if we do not mind wasting some of our energy, to cause 
the electric governor to put in action a powerful brake, but 
this would have no counterpart in the reverse action of 
sudden load increase, unless it be in some device for re- 
admission of steam to the cylinder after cut-off has occurred. 

Probably one of the most effective ways to make use of 
load variation as a means of governing an engine, would be 
to run the driving side of the belt or ropes over a pulley held 
up by pressure against the belt, so that a variation of resist- 
ance would allow of more or less deflection of the belt for 
transmission to a throttle valve. 

In respect of governing, the steam engine does not com- 
pare favourably with the turbine, either hydraulic or steam, 
for the turbine can be very quickly regulated, being equivalent 
to a steam engine of infinite reciprocation. In any station the 


question of engine sizes must very largely depend upon the 
total power to be generated if great steadiness be required, 
and in a station with several engines, better results may be 
expected than from a single engine, which may be drawn 
upon for the whole of the load variation. 

For sudden load variation it will always be difficult to so 
regulate an engine as to avoid considerable departure from 
even mean normal speed, but for gradual changes of load the 
problem was solved half a century ago, in the manner de- 
scribed, and as has been very commonly carried out in Corliss 
engines, and in the Knowles supplementary governor brought 
out a few years ago. With these appliances the engineers of 
the great textile factories preserve an almost absolutely even 
mean speed, as evidenced bya speed recorder, and any viu iation 
in speed during cach revolution is controlled by the fly-wheel 
inertia. With the best of governing, there must always be 
placed considerable reliance upon fly-wheel action, and this the 
small, quickly-reciprocating engines do, for their small fly- 
wheels have very considerable inertia relative to the stroke 
duration. The so-called slow running mill engines are not 
really slow ranning as regards piston speed, and many of them 
might with advantage be made of higher reciprocating specd 
and could be, were better attention given to bearing surfaces, 
which could be ru» much tighter than they are if more 
traly circular, for with correct valve setting, the change of 
direction of pressure necd not be accompanied by shock, to 
get rid of which is one of the objects of the design of single- 
actin » engines. 


THE RATIO BETWEEN THE C.G.8. ELEC- 


TRO-MAGNETIC AND ELECTROSTATIC 
UNITS. 


AN important piece of work has recently been successfully 
carried through by Mons. H. Abraham, at the Physical 
Laboratory of the Ecole Normale Supérieure at Paris, which 
has resulted in a new determination of the ratio, », between 
the C.G.S. electrostatic and electro-magnetic units. 

In making the observations on capacity, which was the 
function chosen for examination, Mons. Abraham employed 
a condenser of a form which has been described in the 
Comptes Rendus, Vol. cxiv., p. 654 (g. vide). The electro- 
static value of its capacity was deduced from the measure- 
ment of its dimensions, and was approximately 50 C.G.S. 
units. The electro-magnetic measurement was made by 
means of the differential galvanometer. 

A commutator was employed to send the periodic current 
of discharge of the condenser into the primary circuit of the 
differential galvanometer which was an instrument of the 


Thomson type (13,000°). The effect of this discon- 
tinuous current was compensated by means of a continuous 
current which furnished the same battery charge and which 
traversed the second wire. With these arrangements it was 
sufficient to measure the speed of the commutator and to 
read off the resistances. 

The charging battery consisted of 80 Gouy elements, and 
was insulated with paraffin, as was the whole of the circuit, 
and precautions were taken so as to eliminate all thermo- 
electromotive force. 

The commutator was mounted on ebonite, and the contacts 
were made by a special and ingenious modification. Its 
period was compared with that of a clock pendulum by means 
of the stroboscopic method devised by Mons. Lippmann. 
By introducing a one horse-power Gramme machine, and 
making a suitable connection, the speed of the commutator 
was rendered absolutely regular. 

For each experiment the constant of the galvanometer was 
re-determined, and all the resistances were compared with the 
standard ohm by introducing a standard resistance box. — 

Five series of experiments were undertaken and carried 
through, and at the commencement of each series the a 
paratus was dismounted and then put together again, whilst 
the condenser was exchanged for another of the same type ; 
such precautionscould not but beneficially affect the final result. 

All the measurements made agreed with each other toa 
millionth, and the mean result of the ratio between the elec- 
tro-magnetic and electrostatic C.G.8. units was found to be 


y = x 108, 
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This matter formed the subject of acommunication to the 
Paris Academy of Science on June 7th last, and we under- 
stand that a detailed memoir will shortly be published by 
Mons. Abrahams, probably in the Annales de Chemie et de 
Physique. 


KITE ELECTRICITY. 


By P. H. VANDER WEYDE, M.D. 


A NOTICE under the above heading, published in the Scientific 
American for November 14th, 1891, induces me to write 
down a theory which I adopted some 30 years ago, and have 
been teaching since then, because it fully explains several 
facts which formerly have been a stumbling block to the 
right understanding of many phenomena presented by atmo- 
spheric electricity. 

Among them is the fact that a kite, held by a conductive 
string (made so by one of the strands being a fine copper or 
brass wire), when it is made to ascend in a clear, dry, and 
cloudless atmosphere, with apparently not the least tendency 
to a thunderstorm in it, will always, without exception, 
show positive electricity, and more of it in proportion as the 
kite ascends higher. When a hollow metallic ball is 
attached to one end of a fine wire, of which the other end 
is connected to a pee electrometer, and the ball is thrown 
upward in the free open air, the electrometer will show 
positive electricity, and —_ be made to retain it for a short 
time when the wire is attached in such a way as to become 
separated from the electrometer when the ball has reached its 
highest point. A lightning rod arranged at its lower end in 
such a way tHat its ground connection can be interrupted 
will, during or before a thunderstorm, while clouds are 
floating over it, show alternately positive and negative elec- 
tricity, but when the sky is clear and dry its electric charge 
is always positive. Of this I had the rare opportunity to 
satisfy myself by a multitude of experiments on several occa- 
sions. De Saussure repeated many more experiments in the 
Alps, and found always, even in the highest accessible 
regions, positive electricity when the sky was clear. 

The conclusion arrived at, as published in the works of 


_Biot and other eminent investigators, was that the dry, clear 


atmosphere was always charged with positive electricity, and 
this in a greater amount in proportion as we ascend higher. 
This explanation was sufficient until Biot, during his 
famous scientific balloon ascension with Gay-Lussac, lowered 
a metallic globe suspended by a copper wire from the car of 
his balloon, and found very strong negative electricity in the 
higher regions. In his description of this experiment, he 
confesses that this is contrary to what De Saussure found 
in the higher regions of the Alps. He tries some kind of 
explanation in the second volume of his “Traité de 
Physique,” but as he, like all the electricians of his time, 


‘adhered to the theory that the air itself was charged with 


the electricity which acted upon the electrometer, there was a 


quandary left to be solved. 


The credit of doing this belongs to Peltier, whose theory 
is that our terrestrial globe is always permanently charged 
with negative electricity, which, according to the he of its 
distribution, resides principally in its surface, and which, 
when the air is dry, and therefore a-good insulator, will not 
be communicated outwardly, but will act by induction upon 
any conducting body insulated above the surface, and cause 
its lower end or under side to become charged with the 
= (positive) electricity, while its upper end or top side 
will become charged with the similar (negative) electricity, 
and this by the separation of the two electricities, positive 
and negative, which are contained in and neutralised one 
another in all conducting bodies which are not so influenced. 
Consequently, where a rod or wire extends from the earth’s 
surface upward, its lower end must become positive, and its 
upper end negative by the inductive capacity of the negative 


‘earth, and this explains at once the dilemma why Biot, in 


his balloon, in testing the a end of the wire, found 
negative electricity, while the observers on the earth’s surface, 
testing the lower end, found positive electricity. The fact 


* Scientific American. 


is, that it was not the electricity absorbed from the air they 
had to deal with, but with electricity developed in the wire 
itself, by the inductive influence of the earth’s constant 
negative charge. 

I ought not to omit here the statement that Sir William 
Thomson (in proceedings of Royal Institution, May 18th, 
1860), declares that he does not agree with Peltier in re- 
garding the earth as a negatively charged conductor. Still 
he admits at the end of the same explanatory paragraph that 
“the result we obtain every day of fair weather in ordinary 
observations on atmospheric electricity is precisely the same 
as if the earth were electrified negatively, and the air had no 
electricity in it whatever.” 

Recently some other English investigators have gone a 
step further, and striking from the last suggestion of Sir 
William Thomson, have come to the conclusion that actually 
dry air at the normal pressure of one atmosphere does not 
and cannot contain an electric charge ; also that it cannot 
conduct nor convey electricity, but only be perforated by the 
electric spark, as we do in our laboratory experiments, and 
which Nature does in her gigantic laboratory by a flash of 
lightning. 

This theory, striking as it is, and contrary to the usually 
adopted notions, is likely to prevail, as it explains fully and 
satisfactorily two phcnomena not otherwise possible of 
explanation : The cause of a sudden clap of thunder from a 
cloudless sky and the gradual formation of a highly charged 
thunder-cloud in very high regions of the atmosphere. This 
will be the subject of a future communication. 


AMPERE-CENTIMETRE, A MEASURE OF 
ELECTRO-MAGNETISM.* 


By CARL HERING. 


Ir appears from the following deductions that an electric 
current multiplied by the length of the circuit will represent 
the number of magnetic lines of force generated by this cur- 
rent, or, in other words, that the number of lines of force 
generated by a current can be measured by the product of 
the current and the length of its circuit. A unit current 
passing through a unit length of circuit, appears to generate 
a certain fixed and constant number of lines of force. This, 
of course, has reference to the electro-magnetism of the cur- 
rent itself and does not include the influence of any magnetic 
bodies in the neighbourhood. 

First of all it is necessary to show that amperes multiplied 
by length will give a unit of a similar nature to magnetic 
lines of force or flux, in order to show that an equivalent 
between the two may be given without transgressing the laws 
of physics. This may be shown conclusively by the aid of 
the dimensions of these units in the absolute system. The 
dimensions of current is m} /} ¢~', while that of magnetic flux 
(that is, number of lines of force, not their density per 
square centimetre usually represented by x or 8, nor the in- 
tensity as it is sometimes called), ism} /!¢-'. It will be 
seen that the former multiplied by a /enyth gives the latter. 
This shows conclusively that ampere-centimetres, or ampére- 
feet and magnetic flux are units of the same kind and can 
therefore be equated. 

Having determined this point, the following appears to 
show that every unit length of a circuit conveying one 
ampere, generates a fixed and constant number of lines of 
force. Using absolute units, the intensity of magnetisation 
(or number of lines per square centimetre) at the centre of 
a circle of one turn, according to the well-known formula, is 
_2¢8 

in which ¢ is the radius in centimetres and c is the current. 

Now, the intensity of the field is different in different parts 
of the area enclosed by the circle, being greatest nearest to 
the wire, but it may be assumed that in all circles, large or 
small, the ratio of the intensity at the centre, to the average 
intensity in the whole circle, is a constant. Let this ratio be 


H 


* Read at the meeting of the Electrical Section of the Franklin 
Institute, held May 3rd, 1892. 
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called kK, then the total number of lines will be equal to the 
intensity at the centre multiplied by the area, and by k ; 
that is 


2 
x wr? xK =2enr*rK 


Dividing this by the circumference will give the number 
of lines per unit length of the circuit 


2emrK+2err=Crk, 


or per unit of current, this is equal to x k. It will be seen 
that this is a constant and is independent of the radius, r. 
This means that the number of lines per unit length and per 
unit current is the same for all circles, and therefore also for 
a straight line, which is a circle of infinite radius. 

From this it appears that, knowing this constant number 
of lines per ampere per centimetre or foot, the calculation of 
the total number of lines generated by any circuit or coil, 
would merely be the product of the current, the length of the 
circuit, and a constant. 

It should be remembered, however, that this deduction 
supposes theoretical conditions ; that ‘is, a, filamentary wire 
having no appreciable diameter. How far the size of the 
wire introduces an error remains to be determined. At all 
events, if the diameter of the wire is small as compared with 
the diameter of the coil, and specially if the coil, as it usually 
does in practice, contains iron which appears to concentrate 
the lines in it, and therefore probably attracts those circu- 
lating in the body of the wire itself, it may doubtless be 
assumed that the ratio of the flux in two coils would be equal 
to the ratio of their ampére-feet, which proportion might be 
of use in dynamo construction. 

The above deductions were made by the writer a number 
of years ago, but as they did not appear to agree with some 
existing laws at that time, the matter was laid aside. It 
seems, however, that subsequently some dynamo builders 
have advocated and used this system of calculation in pre- 
ference to the other, and it was therefore thought best to 
publish this proof, hoping that some others, well informed 
on this subject, might point out the discrepancies, if any, 
and ew show the extent of the application in practice 
of calculating the magnetic flux of a current from the ampére- 
centimetres of the circuit. 


By A. E. KENNELLY.* 


The proposition that “every unit length of a circuit con- 
veying one ampere generates a fixed and constant number of 
lines of force,” made by Carl Hering in the last issue of the 
Electrical World, appears to be indefeasible, at least if the 
wire be considered filamentary, so that the question of the 
quantity of force distributed in its interior is excluded from 
consideration. There may perhaps be some danger of mis- 
construing the statement, and of assuming that the total 
number of lines of force, or total flux within a loop formed 
by a given length of wire, must be the same, no matter what 
shape the loop may assume. This would be a misinterpreta- 
tion of the above proposition, and would be obviously untrue. 
It would follow at once in that case that the inductance of 
a given length of wire would be constant, and would not 
depend upon its coiling. Take the case of a copper wire 100 
metres long and one millimetre in radius. Its inductance 
would be a minimum when it was doubled on itself, so as to 
enclose no area. The two parts of the wire would lie side by 
side for 50 metres, touching, but thinly varnished so as not 
to be in electrical contact. The inductance of the circuit 
under these conditions would be 18°86 microhenrys, and one 
ampére flowing through the wire would thread 1,886 lines of 
flux through the loop formed by the axles of the two parts of 
wire. Now spread out the wire until it forms one circle 
1,591 centimetres in radius. Its inductance will be a maxi- 
mum for any figure that the loop can form, viz., 200 micro- 
henrys, and the flux for one ampére will be 20,008 C.G.S. 
lines. Between these limits every conceivable degree of 
intermediate flux inclosed can be obtained by properly re- 
ducing the area of the loop. 

Suppose that we throw the loop into some irregular shape, 
and fix it rigidly in the outline it assumes. One ampere 
circulating in the loop will cause it to embrace a total flux 
greater than 1,886 and less than 20,008 lines. Call the 
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exact number M. Then, as expressed by Mr. Carl Heriug’s 
notation, M = 10,000 k. Here 10,000 is the length of wire 
in centimetres, and kK is the constant of flux per unit length 
corresponding to this particular shape of loop. Now, imagine 
that all the equipotential magnetic surfaces are described 
round the loop in tri-dimensional space, and then suppose 
the linear dimensions of the who!e system to be increased in 
some definite ratio; for simplicity suppose them doubled. 
The wire’s radius will now be 2 millimetres, and its length 
20,000 centimetres, and all corresponding linear «distances 
will have become twice as great. It is easy to see that all 
the equipotential surfaces will have been increased in the 
same proportion. Their scale of dimensions has increased, 
but their proportion to each other and relative shape docs 
not vary with the scale; they belong to the shape of the 
loop. The new system has four times the corresponding 
surface areas, and eight times the tolumes of the original. 
The flux intensity, B, at all corresponding points in the new 
system will be just half that in the original, because the 
equipotential surfaces are now twice as far apart, and upon 
the gradient of potential or distance between successive 
equipotential surfaces the intensity depends. At the same 
time the area through which each corresponding value of B 
flows is quadrupled in the new system, so that the total flux 
in the loop will be quadrupled in area and halved in in- 
tensity, or just doubled in the aggregate. The flux has 
been increased in the same ratio as the length of wire, and K 
retains the same value. 

It is evident that kK remains unaltered for the same 
strength of current and the shape of loop, and is independent 
of the length of wire forming the loop, provided that the 
diameter of the wire is altered in the same ratio as the 
length. The error introduced into the result by neglecting 


‘the latter provision, and keeping the diameter constant, is 


small when the loop is large compared to the radius of the 
wire. 

The numerical value, k, is different for different configura- 
tions of the wire. 

The introduction of iron into the circuit or loop will 
largely increase the flux and flux density, but will not in any 
way affect the reasoning as to the result of altering the 
linear scale of the system considered. If the wire and loop 
are doubled the iron must be doubled, and all original pro- 
portions everywhere maintained. 

In practically applying this principle to dynamos, it has 
to be remembered that if wire is coiled in a number of layers 
one above another, the outside turns will be longer than 
those inside, and yet their M.M.F. in the circuit will be no 
greater. In this case ampére feet will not strictly represent 
M.M.F. Ampeére turns will supply the criterion. It is diffi- 
cult to see how the calculation of total flux in dynamos 
can receive benefit or simplification from the suggested use 
of ampére feet, but Mr. Hering’s proposition is independently 
of great interest, and can hardly fail to find practical utility. 


By CHAS. P. STEINMETZ. 


With great interest I notice the proposition made by 
Mr. Carl Hering of the ampére-centimetre as the unit 
of magnetism, the more so, as it is evidently not a 
mere incident that ampcre-centimetre and magnetic flux 
are of equal dimension, but well founded in the funda- 
mental definitions of our system of absolute units, 
namely, in the definition of the permeability as absolute 
number. So well, indeed, that the ampére length as unit of 
magnetism even enters into the definition of some of our 
most important absolute units. For, as the coefficient of 
self-induction, L, is defined as the ratio of the current into 
the magnetic flux, and the unit of self-induction being the 
henry = 10° centimetres, this gives as magnetic flux sur- 
rounding a portion 10° centimetres long of a straight wire 
of infinite length excited by one ampére (= 10 ‘ units) the 
magnetism 10* lines of magnetic force. Hence the coefficient 
« K, that is, the magnetism per unit of length and per unit 
of current, becomes unity also for the straight line of infinite 
length, or equals 10* practical units (volt line). 

Now if k is constant and independent of the radius of a 
circle, we have in a circular conductor (of infinitely small 
diameter) the magnetic flux one per unit of length and unit 
of current, or for the whole circle, L = 2 x c r, which agrees 
with a well-known formnla. 

0 
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But only for the circle and the infinite straight line is the 
flux per unit of length constant ; in any other figure it is 
different. Consider an ellipse having the diameters « and d. 
If a = 4, the ellipse is a circle, and the flux per unit of 
length of the circuit, x kc = c. Butif + = 0, the ellipse 
degenerates into a bifilar conductor which in this theoreti- 
cal case, where the diameter of the conductor = 0, incloses 
no magnetism, so that the magnetic flux per unit of length 
= 0. 

Hence for an ellipse having diameters a and 0}, the mag- 
netic flux per unit of length and per unit of current can have 
all values between unity and zero, according to the ratio of 
a to b. 

In the case of a medium of permeability different from 
unity the ampére-centimetres of the circular conductor will 
have to be multiplied by the permeability to give the mag- 
netic flux. 


By ELIHU THOMSON. 


On reading Mr. Hering’s paper on the ampére-centimetre, 
the only thing which suggests itself is in relation to the ratio 
K. While this may be considered constant with circles 
formed by conductors of circular section, or by conductors 
the dimensions of which bear in all cases a definite relation 
to the radius of the turn, yet variations in the form of the 
section of the coil or turn will make a difference in this ratio 
K, assuming the coil or turn to inclose and be surrounded by 
air only. The ratio, K, approaches unity as the length of 
the coil or turn in the direction of its axis i: increased. 

Mr. Hering is quite right in saying that his deductions 
are based upon theoretical conditions, that is, assuming a 
filamentary wire of no appreciable diameter. Practically the 
coil or conductor will have a shape which, in relation to the 
radius of the turns of wire, changes greatly, and this will 
involve a change in the value of k. Besides this, many of 
the coils used in practice are not circular in outline, but 
more or less rectangular or oblong. I do not think, therefore, 
that the ampere-centimetre would be a measure of universal 
application, while, on the other hand, it may be quite useful 
in some cases. , 


By TOWNSEND WOLCOTT. 


The following remarks are intended as supplementary to 
the paper of Mr. Carl Hering on the ampére-centimetre :— 

As the circumference of a circle = 2 « r,2 being the 
radius, whatever is true of an ampére turn is true of 2 # r 
ampére-centimetres for circular coils, including as a particular 
case a straight line when + = o. That the total induction 
(or magnetic lines) per ampére-centimetre, however, is a 
constant only for circular coils, is easily shown. 

The intensity of the magnetic force }{, and, consequently 
in free space of the induction B, about an infinite straight 
conductor (not a finite straight portion of a circular con- 


ductor of infinite radius) carrying one ampére, is =, a being 


the distance from the axis of the conductor. Consider one 
centimetre of the conductor. Conceive a plane whose edge 
starts in the axis of the condnctor, and which extends to 
infinity in one direction. The surface integral of B through 
a strip of this plane one centimetre wide, starting from the 
surface of the conductor and extending clear across the plane 
to infinity, will be the magnetic lines from one ampére- 
centimetre. If the conductor has a circular cross-section of 


radius a, then this surface integral is 


which is decidedly different from the other value. 
Nevertheless, both values are correct. In case the straight 
conductor is a portion of an infinite circle, the strip above 
mentioned, although parallel for finite distances, runs to a 
int at an infinite distance, and the integral is no longer 
infinite but has the value found by Mr. Hering. We see 
from this that it is not safe to assume that the induction per 
ampéere-centimetre is constant for all coils composed of 
circular and straight contours such as these, [| = for 


instance, which are common forms in dynamos. Moreover, 
in coils with iron cores the permeability of the iron comes in 
and we cannot determine the induction directly, but must 
start with the magnetomotive force, which is 4 x per ampere 


turn for a circuit of any form whatever, and then find the 
magnetic induction from the magnetic resistance. 

The only uncertainty is involved in the determination of 
the magnetic resistance of ‘the cores. The magnetomotive 
force between two points is the difference of magnetic 
potential between the points, and is equal to the line integral 
of the magnetic force at a point represented by H. This is 
entirely analogous to the electromotive force between two 
points which is the difference of electrical potential between 
the points, and is equal to the line integral of a quantity 
which is called in the first edition of Maxwell electromotive 
force at a point, and in the second edition reswltant electric 
intensity. 


THE LOCALISING OF FAULTS IN ELECTRIC 
LIGHT CIRCUITS. 


THE importance of being able to test electric lighting circuits 
for leakage without interrupting the supply of current has 
been recognised by all electrical engineers for some time ; 
not only on account of the inconvenience caused by cutting 
off the current for the purpose of testing, but also because 
it is preferable to test the circuits under normal working 
conditions ; and we find, therefore, that systems of testing, 
employing two lamps or voltmeters connected across the 
mains with a connection to earth at their middle junction, 
are in use in most central stations operating lamps in 
[sere Although these methods, and others, such as the 
opkinson bridge test, and the test in which the potential 
difference between the mains, and between each one of them 
and earth is measured by a voltmeter of known high resist- 
ance, are capable of showing, with a fair degree of accuracy, 
the insulation resistance of each side of the circuit, they 
stop short at this point, and do not in any way localise the 
position of the fault whose existence they have indicated. 

- Not only do these particular methods fail in this respect, 
but all instrumental methods of localising faults, although 
they are of the utmost use in the factory or on telegraphic 
circuits, and are capable under these conditions of giving 
pin accurate results, fail utterly when the problem is to 
find the position of a fault in a parallel system of electric 
lighting mains, except in a few rare cases, such as in a pair 
of feeders or other cables which can be separated from the 
general network of mains. In some few cases good results 
have been obtained with a telephone connected to a coil of 
wire wound on an iron plate, which is wheeled along the 
route of the mains, whilst an alternating or pulsating current 
is sent through the cable to earth ; but, as a general rule, the 
electrical engineer is obliged to resort to the plan of dividing 
up the circuit into a number of small sections which can be 
disconnected from the rest of the network, and tested 
separately until the one which is faulty is found. 

In the case of series circuits for arc or incandescent light- 
ing, the conditions approximate more closely to those 
obtaining in telegraphic work, and the ordinary tests for 
localising faults can be employed when the circuit is not in 
use ; but in this case it is not even necessary to cut off the 
working current, as methods have been devised by means of 
which the position of a fault can be found without interrupt- 
ing the supply of current. One of these methods, devised 
by Mr. Edgar Stack, has recently been described by him in 
the Electrical Engineer, of New York, and as no similar 
method has, so far as we are aware, been brought into use in 
England, we propose briefly to describe the apparatus and 
method of using it. The apparatus consists of two boards, 
A and B, on each -of which are fitted 45 incandescent lamps 
arranged in series, and with their junctions connected to a 
series of segments, over which a contact lever may be made to 
slide so as to alter the number of lamps in circuit. The 
two boards are connected up, so that No. 1 lamp on A is 
connected to the positive terminal on the arc lamp circuit, 
and No. 1 lamp on B to the negative terminal ; the con- 
tact lever on A is connected to the contact lever on B, and 
their junction is connected to earth through a switch, 
thus forming a Wheatstone bridge, of which the four arms 
are respectively the lamps on A, the lamps on B, the arc 
lamps between the positive terminal and the fault, and those 
between the fault and the negative terminal, whilst the 
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galvanometer circuit in the usual bridge is now represented 
by the circuit between the junction of 4 and B and the fault. 
If the switch ‘in this circuit is open, the two sets of lamps are 
a shunt on the arc lamp circuit and the same current will 
flow through each lamp ; but if this switch is closed, it is 
evident that the current through the lamps in A can only be 
equal to that through the lamps in B if the bridge is 
balanced, that is, if the potential difference between the posi- 
tive terminal and the junction of a and B is equal to that 
between the positive terminal and the fault. 

To enable the operator to detect small changes in the 
current, an auxiliary lever is supplied having two insulated 
contact pieces through which any pair of adjacent segments 
can be connected to a voltmeter, so that the potential diffe- 
rence at the terminals of any lamp can be measured. Mr. 
Stack uses 120-volt lamps and runs them at about 50 volts, 
so as to divert a small current only from the arc lamps ; and 
the voltmeter employed will detect a variation of less than 
half a volt, orsay one per cent. change in the current. To 
localise a fault the apparatus is connected up as described 
above, and the contact levers are placed so that equal 
numbers of lamps in each set are in use, and that the total 
number of incandescent lamps is equal to the number of arc 
lamps on the circuit. The voltage at the terminals of one 
of the incandescent lamps is then measured when the earthing 
switch is open, and again when the switch is closed ; and if 
there is any variation in the voltmeter reading, it shows that 
the fault is not equidistant (measuring by arc lamps) from 
each end of the circuit ; whilst the nature of the variation, 
whether an increase or decrease in the reading, 
shows to which end of the circuit the fault is nearer. 
Suppose the fault is nearer the positive terminal of the circuit, 
on that the measurement has been made on a lamp in the A 
set, there would be a decrease in the voltmeter rom So when 
the earthing switch was closed, and the contact lever on A 
would then be moved so as to decrease the number of lamps 
in A, and that on B would be moved so as to increase the 
number of lamps in 8. Voltmeter measurements would again 
be made as before, and the operation repeated until positions 
were found for the contact levers which gave no change of 
voltmeter reading when the earthing switch was opened and 
closed, in which case the bridge is balanced and the difference 
of potential between the positive terminal and the fault is the 
same as that between the positive terminal and the junction 
of Aand 8B. Since the number of incandescent lamps in use 
is the same as that of the arc lamps in circuit, it follows that 
there are as many arc lamps between the positive terminal 
and the fault as there are incandescent lamps in circuit on 
the board A. 

Mr. Stack says that the apparatus is sufficiently sensitive 
to locate between lamps a fault of over 40,000 ohms resist- 
ance on an 80-light circuit, whilst the great advantage claimed 
for this method over others in use is that any variation of 
the resistance of the fault does not affect the test, so long, 
of course, as it keeps within the limits named above. To 
our mind, some other great advantages of the method here 
described are that it needs no apparatus which is liable to 
get out of order, or if such a thing should happen, that 
cannot easily be replaced; that it in no way depends for its 
accuracy on the correctness of the calibration of the volt- 
meter, as all measurements are only comparative ; and that 
the only calculation that has to be made requires no mathe- 
matical knowledge except an acquaintance with the rule of 
addition ; and these are advantages in central station work 
which are most valuable. 


MAVOR & COULSON’S PATENT JUNCTION 
FOR CONCENTRIC WIRING. 


THE attention of electricians has been much attracted of 
late to concentric systems of wiring for electric lighting by 
means of incandescent lamps ; and justly so, as on account 
of its simplicity and safety it appeals at once to the practical 
mind. 

Given a system in which the central conductor is so pro- 
tected by an outer sheathing that leakage to earth is prac- 
tically impossible there can be no doubt that many of the 
difficulties and dangers of double wiring, even with the best 


insulated conductors, at once disappear. The cost of instal- 
ling is also materially reduced, and the necessity for 
expensive wood or other casing removed, the conductors 
being fixed in the same manner as ordinary gas pipes. 
Early in the use of these conductors a great difficulty was 
experienced in making joints in the cables, and also where 
branches came off the mains and at the fittings, owing to the 
excessive care required to maintain the same insulation at 
these points as that of the unbroken conductor. Several 
attempts have been made to overcome this, but hitherto with 
only indifferent success. Either the junctions failed to pre- 
serve the outer sheathing in perfect contact, or the careful 
soldering required made the process too costly. The diffi- 
culty has now, it is said, been completely overcome by 
the invention patented by Messrs. Mavor & Coulson, of 
Glasgow. This invention consists of a cast metal junction 
box, into which the conductor is laid, and after the necessary 
joint is made in the central conductor the portions of the 
outer conductor or sheathing where it enters and leaves the 
box, as well as the box itself, are hermetically sealed by 
molten metal, thus making a watertight junction. 

Fig. 1 shows, partly in longitudinal section and. partly in 
side elevation, the metallic junction box with a concentric 


Fig.2 


conductor passing through it and a pendant attached. a is 
a hollow central receptacle ; a’, a metallic extension of same ; 
b, the concentric conductor ; ¢, neck or support; “/, pocket ; — 
b', end of stranded outer covering of conductor; /, lead 
covering of same; 4g, fusible metal ; 4, central conductor ; 
i, insulated covering ; 7, contact piece ; p, contact piece of 
nipple; %, disc of insulating material ; /, metallic dish 
soldered to junction box; m, screwed contact socket; n, 
insulating plug. 

Fig. 2 is a plan partly in horizontal section on the line 
A B, fig. 1. 

Fig. 3 is a transverse section on the line c D, fig. 1. 

Fig. 4 is a plan, and fig. 5 is a part sectional elevation of 
the metallic cover, /, with insulating disc, /. 

The junctions are made of several sizes to suit different 
sized cables, and with one, two, three, or four ways, as 
required. 

It will be seen that by slacking off the jamb nut, m may be 
unscrewed and the pendant removed. A fuse may be inserted 
here if desired. A tube carrying a concentric fuse is screwed 
into the junction in place of m, and to this the pendant is 
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screwed as before. The lower end of the pendant is made to 
take a concentric switch combined with a lampholder and 
shade carrier, or a lampholder alone ; and any combination 
of parts is possible as all the screws and sockets are inter- 
changeable. 

The joint has also been applied to all S ggpece: necessary 
for a complete ‘installation of electric light ; wall switches, 

ndant switches, bracket switches, wall sockets, distributing 
boxes, switchboards, instruments, &c. 

Fig. 6 is a switchboard for concentric system of wiring 
for two dynamos and seven circuits; a, a, are the two 


x 


Vz 
SSN 
Section through AB. 
———_shomng_wood Frame. 


dynamo bars which extend the whole length of the board ; 
b, b, &c., are the outer sheathings of the concentric branch 
conductors ; b’, b’, &c., are the central conductors of same. 
These are connected each one to its respective sliding switch, 
c; the sliding plates, d, d, &c., may be pushed to make con- 
tact with either dynamo bar by means of their central 


- handles, the handles having a spring stop in the centre ; ¢, ¢, 


are fuses, and f, f, conductors for pilot lamps ; y, is a volt- 
meter wire which may be plugged on toeither dynamo ; A, is 
the side of the circuit opposite in sign to that of the central 
conductors of the concentric cables, and also opposite to that 
of the sliding switches. It is made in the form of a frame of 
copper of sufficient section. This frame is placed on low 
supports (see section through 4 B, fig. 7) and at a lower level 
than the frame, 7, of the switchboard. To this frame all the 
outer coverings of the conductors are united by molten metal 
poured into the sockets shown. Should it be considered 
neceesary, a metallic box may replace the frame, / ; in this 
case the handles of the switches alone project through the 
front ; the frame, or covering box is ok 

Fig. 8 is a portion of a distributing fuse box, which may 
contain any number of fuses; a’ is a fuse held between the 
screwed contact, c’, which is connected to the central con- 
ductor of the concentric branch, d’, and the copper plate, d, 
which is connected to the central conductor of the main, 


This fuse, a, may be readily renewed by slacking screw ¢, 
and removing fuse a, which is easily replaced. The section 
through 4 8, fig. 9, shows ¢’, the metallic box ; g, porcelain 
blocks ; A, insulating material at bottom of box. A cover is 
screwed on to front. A 

One of the advantages of this system is that all fittings 
may be wired complete ready for erection before going to the 
job. © To erect them they have simply to be screwed into their 
respective sockets. 
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It also meets the requirements of the Phcenix Fire Office, 
and has been approved of by the Home Office for the 
dynamite factory of Nobel’s Explosives Company, where 
mage arrangements of the system have been made to meet 
the special requirements of the exceptionally dangerous 
portion of the factory. ~ 

The high standard of insulation attained by this system 
is shown by the fact that in a mill where 450 lights are 
erected the insulation resistance, with all fittings, switches, 
fuses and everything complete, reached the total of 800,000 
ohms. This is much higher than that required by any 
rules. Similar results are uniformally attained, 


REPORT ON TESTS OF EPSTEIN ACCUMU- 


LATORS. 


Tests of Epstein cells have been carried out in my labora- 
tory at intervals from October, 1891, to the present date, 
July 14th, 1892, Over 100 charges, and a similar number 
of discharges, have been taken under different conditions, 
so that the experience which I have obtained with them 
has been sufficiently long to enable me to form an opinion 
of the actual working condition of these cells, as distinct 
_ their condition when they are received new from the 
maker. 

The object of these tests has not been to find out what 
would be the storage capacity and efficiency of Epstein cells 
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when used under the most favourable conditions, but what 
the capacity and efficiency become when the treatment of the 
cells is worse than it ought ever to be in actual practice. 
For example, intervals of several hours were frequently 
allowed to elapse between the charging and discharging ; 
and, what is considered much worse for accumulators, they 
were frequently left discharged for many days at a time, 
sometimes, for example, for as many as 17 days. Further, 
the rate of discharge was high, and in some experiments 
very high, while the P.D. (potential difference) limit in dis- 
charging was, towards the end of the experiments, taken 
lower and lower; in fact, latterly the discharge has been 
continued until the P.D. actually fell to nought. 

The first set of tests was made on two cells contained in 
glass boxes, each cell consisting of one positive and two 
negative plates. The particulars of one of the cells is as 
” follows, those of the other being very nearly the same. 


Glass box 142 lbs. 
Positive plate... 17 Ibs. 14 ozs. 
Two negative plates... ove 24 Ibs. 
Liquid... ee cee 262 Ibs. 

Each positive plate 134 inches high, 124 wide. 

Each negative plate 13 inches high, 11} wide. 


The cells were charged with 27 ampéres, until the P.D. 
per cell reached 2°5 volts, and discharged with the same 
current until the P.D. per cell fell to 1°8 volts, the cells 
being from time to time allowed to rest for periods from 40 
hours to 16 days at a time between charging and discharging, 
and on one occasion for 17 days between a discharge and the 
next charge. At first the capacity was 200 watt hours per 
cell, but this slowly diminished, and at tne end of 35 dis- 
charges it had diminished to about half this value. 

At first I was inclined to think that this proved that the 
cells were defective, and they were put on one side (charged) 
for 90 days. Then it was realised that with the high rate 
of discharge employed, 12 amperes per square foot of positive 
plate, we had been aiming at too high an efficiency, so that 
the energy put in at each charge had not exceeded the energy 
taken out in the corresponding discharge by a sufficiently 
large amount to prevent the discharge drawing upon the 
store of energy that ought to be left in a discharged cell. 
Mr. Epstein, to whose works these cells had been returned, 
therefore charged them up thoroughly, and found that they 
regained their original storage capacity. The two cells, the 
plates of which had been marked Siew they left my labora- 
tory, were now returned to me, and [ intentionally left them 
untouched for some weeks after I received them back. 

This month, July, 1892, these cells were charged and dis- 
charged several times, and 1 found that by charging them 
up toa P.D. limit of 2°7 volts per cell, instead of 2°5, the 
limit I had used with the same two cells in October last, the 
original discharged capacity was really regained. It is now 
217°8 watt hours per cell, corresponding with a storage 
capacity of 5°2 watt hours per 1 lb. of plate, positive and 
negative combined, when the rate of Sean is 0°64 
ampere per 1 lb. of combined plates, or 12 amperes per 
square foot of positive plate. 

The next set of tests was commenced in April of the same 
year on two cells contained in opaque boxes, each cell con- 
sisting of three positive and four negative plates. The par- 
ticulars of one of the cells are as follows, those of the other 
being almost identical. 


Box = eos 3°71 lbs. 
Three positive plates... 205 , 
Complete cell, including the ebonite separators 535 ,, 
Each positive plate 7? inches high, 74 wide. 
Each negative plate 7{ inches high, 74 wide. 


These cells were charged with 30 ampéres until the P.D. 
per cell was 2°33 volts, and discharged with 50 ampéres until 
the P.D. had fallen to 1°8 volt per cell, these limits being 
such that the quantity of electricity passed through the 
cells in charging scarcely exceeded the amount passed 
through in discharging. High efficiency was therefore 
obtained. After each pair of charges and discharges the 
cells were left discharged for 17 to 45 hours at a time. A 
number of charges and discharges were then taken without 
intermission, day or night, until the cells had arrived at a 


fairly constant state. The condition of one of the cells was 
then as follows :— 


Discharge. Percentage Efficiency. 


Watt hours; Ampére | Watt hours > 
per cell. hours. per cell. Quantity. Energy. 


167 75 140 98 84 
Charged at 30 ampéres, discharged at 50. 


140 watt hours corresponds with a storage capacity of 3°6 
watt hours per 1 lb. of combined positive and negative plate, 
and the discharge rate of 50 amperes represents 20°6 amperes 
per square foot of positive plate, or 1°26 amperes per 1 lb. of 
combined positive and negative. 

In view of this very high current density and a quantity 
efficiency of 98 per cent., combined with the long rests of 
the cells discharged, it was not to be wondered at that 29 
charges and discharges reduced the capacity by 60 per cent. 
It was therefore decided to raise the P.D. limit in charging, 
so as to ascertain what was the amount of energy this type 
of cell could be relied on to give off, instead of aiming at so 
high an efficiency. For it is important to notice that for 
road traction and launch propulsion a large permissible dis- 
charge rate, combined with large capacity for a given weight 
of cell, may be much more important than high efficiency. 

In the next set of tests we therefore passed through the 
cells at each charge about 18 per cent. more electricity than 
had passed through in the previous discharge. With a dis- 
charge limit of 1°8 volt per cell, this method of charging 


‘was found to correspond with a P.D. limit of from 2°6 to 


2°7 volts per cell, 

With this treatment the capacity rapidly rose from 55 
ampere hours to 109, which was even higher than the first 
discharge I had taken from these cells. Long rests were 
now given the cells, both between the charge and discharge, 
and also between the discharge and the next charge. One 
of the two cells appeared*to be quite unaffected by these 
rests, although the high rate of discharge of 20°6 amperes 
id square foot of positive plate was maintained throughout. 

he other cell, however, was not quite so good, and conse- 
quently after 39 charges and an equal number of discharges, 
the less good cell was replaced by another of exactly the same 
dimensions. 

The two cells were now not only on several occasions left 
discharged for periods of 66 hours at a time, but were dis- 
charged down to 1°5 volt per cell. After this had proceeded 
for some time the cells were charged and discharged several 
times without intermission, day and night, to bring them 
into a steady state, when the following results were 
obtained :— 


Charge. Discharge. Percentage efficiency. 


Ampére | Watthours Ampére Watt hours | 
hours. | percell. | hours. | | Energy. 


205 (925 
| 


Charged at 30 ampéres, discharged at 50. 


The two cells having been used for very different times 
were not quite in the same condition. hen the P.D. at 
the terminals of the older had fallen to 1°62 volts, that at the 
terminals of the newer was still 1°80. 

The cells were now discharged until the P.D. at the ter- 
minals of the older cell fell to 1 volt, and in the latest 
experiments until it fell to 0, and even although nearly 18 
hours intervened between the charge and the discharge, the 
cells gave off 100 ampere hours, and even the older cell gave 
over 180 watt hours. 

This older cell was now taken to pieces and carefully 
examined after its 55 charges and an equal number of 
discharges. The plates looked quite good and not ai all 
spongy. At the bottom of this cell there was a small 

uantity of mud, the weight of which when dried I will 
etermine. 


July 14th, 1892. (Signed) W. E. Ayrton, 
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TEST OF 31 EPSTEIN CELLS, T7. 


Charged in 3 hours, or less. 


Discharged in 3 hours. 


CHARGE. 
Rate Duration E.M.F. | E.M.F. 
Date. of |} at a 
charge. charge. start. finish. 

May 25 36 —299 3hrs. 5 mins 66°6 83°5 6,914°0 
» 380 37 —28 | 81:0 7,010°4 

June 1 40 —34 825 7,114°7 

37 —28 2 — 69°5 806 6,895°0 
» Si 8. 700 805 6,883°0 
» 10| 9-905 |3, 3 , 696 795 6,772-0 
» 15, (2, 36 ,, 70°5 82:3 _7,1728 
» 16 365—29 699 792 6,805°5 
» it. @ 700 798 6,890 
» 20 38 —36 70°0 801 6,932°7 
» 18, 701 783  6,657°2 
» 697 755 6,7629 
» 4 , 706 71 6,7169 

40 ,, 706 78 6,952 

July 1| 400 O , 700 60 6,834-0 
@ it, 700 65 7,121°6 
39 —23 | 695 825 8,963 
” 39 —19 69°5 784 7,322°0 


DISCHARGE. | EFFICIENCY. 


Rate EMF. EMF. wait | 

Date. of dis- at Modine A.H. Energy. Quantity 
charge. start. finish. | 


May 26 30 90 | os 89°2 
103°6 a 30 | 580 5,332°5 90 784 870 
97°3 » ot 30 | 605 580 5,380°0 90 757 925 
966 June 1 30 605 5,399°0 90 778 93°1 
97°6 ” 30 | 605 57:8 5,357°0 90 753  92°2 
949 » 3 30 605 580 5,367 9 90 766 948 
30 600 550 5,306°0 90 769 931 
95°6 30 | 602 576 5,354°5 90 777 (941 
94°5 n 10 30 604 576 5,354°6 90 797 952 
94°8 80 605 577° 5,388°5 90 795 949 
96°7 80 595 57:0 5,298°7 90 733 93°07 
94°4 30 600 57:2 5,325°1 90 782 953 
94°4 30 600 573 5,319°5 90 772 
94°7 80 61:0 | 5,347°0 90 771 95°03 
92°3 » 22 80 607 565 5,333°2 90 801 97:2 
95°4 » 23 30 616 565 5,332°5 90 772 «8965 
93°2 » 24 30 «6614 543 5,230°6 90 762 943 
96°4 » 29 30 602 505 5,166°0 90 743 933 
96°5 » 80, 80 607 510 5,262 3 90 768 93:2 
992 July 1) 30 612 543 5,328°8 90 727 903 
94°1 » 4! 380 |'610 | 530 5,302°8 90 775 95°6 
96-1 2 30 °610 530 5,164°4 90 725 936 
122°7 w & 30 610 575 5,358°0 90 597 733 
100°9 30 614 578 5,367°0 90 733 891 
93°5 » 8 30 «6612 5,373°0 90 798 962 


THE LIBERTY OF THE PRESS. 


On Wednesday, last week, a well-known London daily paper 
gave the following report of the case of the Medical Battery 
Company v. Jeffery, which, ina brief form, pretty accurately 
represented the facts elicited at thetrial. It must be noticed 
that no comments are made :— 


Yesterday, at Bloomsbury County Court, Judge Bacon heard the 
action of the Medical Battery Company, Oxford Street, v. Mr. Francis 
B. Jeffrey, a cashier in the Union Bank, which was aclaim for £3 3s. 
on an I O U for the balance of £5 5s., the price of one of Harness’s 
Electropathic Belts. Defendant claimed the return of £2 2s., which 
he paid for the said belt, and which he alleged he paid on misrepre- 
sentation. Defendant, on May 9th last, called at the plaintiffs’ place 
of business, and was fitted on with the belt in question. The price 
was five guineas, but he had only £2 2s. with him at the time, and he 
gave his I O U for the three guineas. When written toa month later 
he declined to pay on the ground that the belt had caused a lump on 
the groin and sores on the body, and that it had done him more harm 
than good. He went to Dr. Rowntree, Richmond Row, 
Islington, who declared that he was ruptured and the belt was 
injurious to him. He was fitted on with a truss which cost 12s., and 
was now in perfect ease. Mr. Lickfold, solicitor, cross-examined the 
plaintiffs’ consulting man, a Mr. Simmons, who sold the belt, and who 
admitted that previous to being employed by Mr. Harness he had had 
no education in the art of treating hernia. His former situation was 
in an Oriental furniture shop. (Laughter.) Defendant, Mr. F. B. 
Jeffrey, stated that Simmons told him he wasa qualified medical man. 
After examining him, he said, “I am happy to inform you that you 
are not ruptured. If you use this belt it will do you good.” Defen- 
dant thought it was too much money to charge, but he was too modest 
to take it off in the shop. Mr. Lickfold said he should produce 
evidence to prove that these so-called electric belts were nothing else 
than fraudulent impositions. People were inveigled into this trap, 
and belts, which were absolutely worthless, were palmed on them, 
and they were ashamed to proclaim their folly by prosecuting the 
promoters of these impostures. But it was now time that it should 

put a stop to. Mr. Tom Ernest Gatehouse, electrician and con- 
sulting engineer, stated that he had examined this “thing” (belt pro- 
duced). It had no electrical power. It was utterly useless. This 
opinion had been formed after numerous experiments. No electricity 
generated by the zinc and copper buttons on the inside of the belt in 
an infinitesimal quantity could pass into the Lody, because the circuit 
was not complete. It passed into the body of the belt. (Laughter.) 
Dr. Rowntree gave evidence, and said there was no doubt that the 
defendant was ruptured at the time he called at the plaintiffs’ shop. 
Mr. D. Witt, barrister, submitted that there was no misrepresentation, 
but his Honour held that there was misrepresentation, as tLe plaintiffs’ 
consulting man had sold the belt on the representation that the defen- 
dant was not ruptured. There was no doubt that he was ruptured at 
the time. The electrical power of the belt was not here in question, 
and he gave judgment for the defendant, ordered the plaintiffs to 
return the £2 2s., and gave costs. 


, What transpired between and Saturday we 
leave to the imagination of our readers, but on the last day 


of the week there appeared in the same paper the following 
“amendment,” which is too self-explanatory to require any 


comment upon the glorious independence and liberty of the 
daily press :— 

In the case heard in the Bloomsbury County Court on Tuesday 
last, in which the Medical Battery Company, of Oxford Street, were 
the plaintiffs, we are advised that the report which ap d in our 
columns on Wednesday was misleading, and calculated to do harm 
to the plaintiffs. ‘The point turned upon the efficacy of one of 
Harness’s electropathic belts, and the qualification of Mr. Simmons, 
who has the treatment of cases of hernia in the establishment. Mr. 
Simmons has had many years’ experience in these cases, no fewer 
than 16,900 of them having passed under his treatment, with in 
nearly every instance the most satisfactory results. “When necessary 
he has the assistance and advice of two resident qualified medical 
practitioners. We are glad to be able to make this explanation, and 
to assure the plaintiffs that the report in question was never intended 
in the slightest degree to reflect either upon their skill as medical 
electricians—which is almost universally admitted—or upon their 
method of transacting the business of their establishment. 


NOTES. 


The Institute of Chemistry of Great Britain and 
Ireland.—At the examination in practical chemistry for 
admission to the Institute, held from Monday 11th to Friday 
July 15th, 37 candidates presented themselves, of whom 19 
were successful. 


Awards.—The French Société d’Encouragement des 
Arts et des Sciences has awarded a prize of £120 to M. H. 
Hillairet for his system of electrically transmitting mechanical 
power to a long distance. M. Hyppolyte Fontaine has been 
awarded by the same society, a commemorative medal for his 
recent lecture on the “Industrial applications of electricity.” 


Provisional Order,—At a meeting of the Ryde Town 
Council last week a letter was read from the Aurora Electric 
Lighting and Distribution Company, Limited, applying for 
consent to their obtaining a provisional order for supplying 
electricity within the town at 6d. per B. T. unit. The 
application was refused. 


The Electric Lighting of Dublin, — The Electric 
Light Committee of the Corporation have now taken over the 
electric light station in Fleet Street, Dublin. The dynamos 
and other machinery which it contains have satisfactorily 
stood the tests applied. The 1st of next month has been 
fixed as the date on which the city will be illuminated for 
the first time with the new light. 
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Proposed Electrie Lighting of Whitehaven.—Dr. John 
Hopkinson, F.R.S., who was called in to advise on the 
conditions of Whitehaven in respect to electric lighting, has 
presented a a oe in which he sets down the outlay for 
producing the light at £12,430. 

Wolverhampton and the Electric Light.—The Wol- 
verhampton Town Council discussed in committee last week 
the question of supplying the borough with the electric light. 
According to the scheme discussed, in a report presented to 
the members, it is only proposed to light a small area in the 
centre of the town. The council were unanimously in favour 
of adopting the scheme, and it was ultimately resolved to 
apply for the necessary provisional order. 


Electric Lighting of Islington.—A special meeting of 
the Islington Vestry was held last Friday to consider a report 
to be presented by a special lighting committee. The 
committee, in their printed report, state that they are 
decidedly of opinion that the time has new arrived when the 
vestry should secure the right to supply electricity to the 
parish. They consider that the interests of the parishioners 
at large will be best served by the vestry retaining in its own 
hands the control of the supply of electricity rather than that 
such an important and apparently lucrative undertaking 
should be handed over to private companies. The whole 
district can be supplied from two stations, and the total cost 
is estimated at £85,000. 


Chiswick Electric Lighting.—The Chiswick Local Board 
obtained some time ago its provisional order under the electric 
lighting acts. It is now proposed to transfer their powers to 
Messrs. Bourne & Grant for £600 in cash. But that is not 
all. They propose to lease these gentlemen a magnificent 
site for a station for £1 perannum. Those of the inhabitants 
who know anything about electricity are much dissatisfied 
and steps are being taken to memorialise the Board of Trade 
to refuse its sanction to the arrangement. The issue of the 
Chiswick Electric Lighting Company, Limited, is likely, 
therefore, to be postponed for the present. 


Communication with Lighthouses.—The Royal Com- 
mission of inquiry into electrical communication with 
lighthouses and lightships met again last Thursday at 21, 
Northumberland Avenue. Lord Mount-Edgecumbe presided. 
After considering the various methods proposed for the 
establishment of communication by telegraph with lighthouses 
and lightships on the Scotch coast, the commissioners decided 
to make a tour of inspection of lighthouses, beginning in the 
latter part of August at the Goodwin Sands and the mouth of 
the Thames and proceeding along the coast toCromer. Visits 
will also be made to the Bristol Channel and the Scilly Isles. 


Japanese Imports of Electric Machinery.—A new 
tariff for imported material into Japan is now being considered 
by the Japanese Government. In the new tariff, the duty on 
electric machinery is fixed at 10 per cent. ad valorem. 


Western Union Telegraph Company.—During the 
— ending June 30th last, the surplus of the Western 

nion Telegraph Company amounted to £85,930 after 
payment of the dividend, as compared with £35,840 at the 
corresponding period of last year. 


Electric Traction in Germany.—An electric tramway 
has recently been completed by Messrs. Ganz & Company, of 
Budapest in the works of the Bleiberg Foundry Union at 
Bleiburg (Kirnthen). It is stated that a company is being 
formed in Berlin to construct and operate an electric tramway 
in the town of Nordhausen. 


Wigan and Electric Lighting.—A circular has been 
issued by the Wigan Town Clerk to all the principal gas con- 
sumers in the district, for the purpose of ascertaining how 
many of the inhabitants would adopt electric lighting in the 
event of the corporation deciding to supply same for a fixed 
period of three years at 6d. per Board of Trade unit. 


The American Association for the Advancement of 
Science.—The 41st meeting of this association is to be held 
at Rochester, N.Y., U.S.A., from the 16th to the 24th August. 


Fire at the Edison Electric Works in America,—A 
telegram from Schnectady, N.Y., on 25th inst., states that 
“The Edison Electric Works were totally destroyed by fire 
on that day. Much valuable machinery has been lost and 
several hundred workmen have been thrown out of employ- 
ment. It is reported that a boy has been burned to death. 
The damage is very large. The fire is believed to have been 
caused by spontaneous combustion.” 

Ceylon as a Source of India-rubber Supply.—At the 
London Chamber of Commerce, on Monday last, before a 
well attended meeting, Mr. J. Ferguson, the corresponding 
secretary to the Colonial and Imperial Institute in Ceylon, 
gave an address on Tropical Agriculture in that colony. Sir 
Arthur N. Birch, an ex-Governor of the colony, presided. 
Dealing with the India-rubber plant, he thought there was 
much encouragement for the Ceylon planter to take up this 
product, for which he understood there was a large and 
growing demand, at remunerative prices, especially as the 
oe gr of the supply from South America, Africa, and the 

ast (nearly all forest trees) was gradually falling off, or at 
any rate was below the requirements of manufacturers. If 
it were true, as he had learned, that the one province of Para, 
in Brazil, had developed an export equal to 17,000 tons per 
annum, in a favourable year, and worth £300 a ton, or 
£5,000,000, all the rubber being got from systematic tapping 
of the trees, there ought certainly to be room in Ceylon for 
extensive planting experiments with a view tothe supply of 
the future. In Ceylon no little attention had been given to 
the cultivation of caoutchouc, or India-rubber trees, over a 
dozen years ago, when they had been hard pressed for pro- 
ducts to take the place of coffee, and for some years great 


. hopes were expressed that the industry would become a pro- 


fitable and permanent one. Sample parcels of Ceylon ceara 
rubber, harvested from trees 8 to 10 years old, sold as high 
as 4s. per pound. It was stated that 10 year old trees 
yielded } Ib. of rubber daily. That would pay fairly 
well if there were a sufficient area and number of trees to 
work over. But the great rush into tea, and the greater ease 
with which returns could be got from that product, together 
with the long time required by rubber trees to mature, and 
the greater expense in tapping and harvesting, discouraged 
further planting, and he could not speak of more than 450 
acres in all Ceylon as now being cultivated with rubber 
plants, although of late years Dr. Trimen had been able to 
report very favourably of experiments under his direction in 
the Botanical Gardens, and attempts were now being made 
by the Ceylon Forests Department to grow the tree in jungle 
clearings. The gardens had also sent plants and seed to 
North Borneo and East Africa. In Colombo they had 
endeavoured to bring all the information about rubber into 
a “ planter’s manual,” and there could be little doubt that if 
the Ceylon Garden and Forest experiments went on well 
during the next few years, that planters would once more 
take up the industry, and there should be a large extent of 
land fit for such cultivation, although unsuited, perhaps, for 
more popular but delicate products. Meantime there was in 
the European and American demand, and market prices, 
great encouragement to cultivate the plants which yielded the 
rubber and gutta-percha of commerce. 


Bristol Electric Lighting.—The Electrical Committee 
of Bristol Town Council have accepted the tender of 
Messrs. Woodhouse & Rawson for the condensing plant 
necessary for the installation shortly to be inaugurated in 
that city. The highest tender was £6,400 and that of the 
successful firm was £3,752. The specification dealing with 
the method of lighting the streets is to be sent back to Mr. 
Preece, the consulting electrician, for modification. 


Elmore.—Our financial contemporary, J/oney, writes :— 
It is quite time that shareholders in the Elmore companies 
bestirred themselves. What they should do is to concert 
united action with a view of discovering the actual position 
of affairs. Into whose hands have the profits realised by the 
promotion of the subsidiary companies gone ? and why docs 
not the parent company set about manufacturing on a “com- 
mercial scale” ? If the directors imagine that they will be 


permitted to go on much longer calling in experts to report 
about “unforeseen difficulties,” they will suddenly become 
aware of the fact that they are existing in “a fool’s paradise.” 
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Trowbridge Proposed Electric Lighting.—At a recent 
mecting of Trowbridge tradesmen the question of an electric 
light installation for the town was discussed. The decision 
arrived at was that the local board be requested to bring 
pressure on the Local Government Board to modify their 
“present unfavourable attitude” to a private company 
making the installation. 


The “ Electrical Review” Dinner.—On Tuesday last 
the ExvecrricaL Review staff went for their annual 
excursion. The company journeyed by train to Taplow, 
from whence they proceeded to the Riviera Hotel, 
Maidenhead, where a first-class dinner was prepared by 
M. Lion, the courteous host, whose charming establish- 
ment and excellent catering we take much pleasure in 
recommending to the electrical fraternity in search of health 
and pleasure. In the afternoon, through the kindness of 
the General Electric Power and Traction Company, the party 
went for a trip up the river in the electric launches, Alpha 
and Zeta, which were in charge of Mr. Burnaby, who ably 
represented the company’s obliging manager, Mr. Wade, who 
could not be present. Nothing could have been more to the 
satisfaction of the party than the enjoyment of the exquisite 
river scenery in the neighbourhood of Cliveden Woods, and 
nothing can approach a well-appointed electric launch for 
enabling one to thoroughly appreciate the beauties of the 
banks of the Thames above Maidenhead. 


The New Telephone Company.—Competition we can 
understand, combination we can understand, but the consti- 
tution of the New Telephone Company requires more con- 
sideration than can be given to it at the moment of going 
to press in order to be fully comprehended. Out of eight 
directors, four are nominated by the National Telephone 
Company, who subscribe one-third of the capital. 


Electric Motors as Substitutes for Steam Locomo- 
tiyes.—In commenting upon the recent presidential address 
of Mr. Frank J. Sprague bulen the American Institute of 
Electrical Engincers, the New York Electrical Engineer 
drass attention to the very conservative attitude assumed by 
that gentleman in his estimate of the limits to which the 
elvctric motor was confined on the great steam roads. Mr. 
Sprague showed that, for the present at least, the general 
substitution of the electric locomotive for the steam direct 
was out of the question, but that there were certain well- 
defined conditions within the bounds of which such substitu- 
tion was even at the present time feasible and economical. 
In an article appearing in the Railroad Gazette, Mr. Arthur 
T. Woods discusses the same problem from the steam rail- 
way engineers’ nie ay and arrives, in the main, at the 
same conclusion as Mr. Sprague, thus emphasising our con- 
temporary’s contention that competent electrical engineers 
are fully aware of the nature of the electric railway problem, 
and that the profession, as a class, ought not to be held 
responsible for the loose statements of individual cranks and 
visionaries. 


Personal.—At the examinations held last May by the Cit 
and Guilds of London Institute, the silver medal and cord- 
wainer’s prize were gained by Mr. Conrad K. Falkenstein in 
the tanning section (honours grade). Mr. Falkenstein has 
been devoting his attention, during the last three years, to the 
question of appying electricity in the tan yard, and is works 
manager to the British Tanning Company, Limited. 

Mr. ©. E. Spagnoletti, who for 37 years has held the posi- 
tion of telegraph engineer to the Great Western Railway, is 
retiring with a pension at the end of this month, and his 
successor is, we believe, Mr. Goodenough, who has acted as 
Mr. Spagnoletti’s chief assistant for many years. The 
directors of the Great Western Company an requested 
Mr. Spagnoletti to retain the position of consulting elec- 
trician to the board, and this fis Tins accepted. Although 


he has reached the retirement age, he does not intend 
to relinquish work, and we may soon expect to hear of 
him in other capacities, in which he will probably do as 
much good work, if spared, as he has already accomplished 
as the “ father of railway telegraphy.” 


Incandescent Lamp Manufacture.—In about 18 
months the Edison filament patent will run out, and English 
manufacturers will be able to commence work again. It 
must not be forgotten, however, says Industries, that affairs 
will have a very different aspect then ; it will not be com- 
petition with other makers of 4s. lamps, but with foreign 
makers of fifteen-penny “burners.” These lamps are cer- 
tainly cheap. We do not know if they are good, but «=f 
certainly seem to be so. It may be impossible for Engl: 
makers to pick up lost ground, and to compete with foreign 
makers who have had some eight years’ more experience. 
The great thing in incandescent lamps is to avoid the 
necessity of experimenting during manufacture. Our con- 
temporary, therefore, urges intending manufacturers to set 
about perfecting their processes now, so as to be quite ready 
when the time comes. It must be borne in mind that 
future makers are not entitled to prepare their factories and 
machinery before hand, as this renders them liable for in- 
fringement of the patent. This is only fair. If the 
patentee has a monopoly of 14 years, and it takes one year 
to get his machinery ready, of course, he has only 13 years 
of monopoly of manufacture if others can get their plant 
ready to commence manufacture immediately his patent 
lapses. This doctrine cannot refer to experiments, however, 
for the details of manufacture are all supposed to be worked 
out. when the complete specification is filed. 


The Cost of Electric Lighting.—Commenting upon 
the “lamentable discrepancy between the estimated and the 
actual cost of incandescent lighting,” the Journal of Gas 
Lighting remarks :—“ The excuse made for this by elec- 
tricians is that users of incandescent lamps insist upon 
having an increased amount of light as compared with gas ; 
and accordingly they multiply the number and power of 
their lamps in a degree which is not realised until the bill 
comes in.” But the truth is the other way. “ Patrons of 
electrical supply companies allow themselves to be persuaded 
at first that an 8-candle incandescent lamp is as good as an 
ordinary batswing gas burner. (General Webber, of the 
Chelsea Company, has said as much, over and over again ; 
nor is he alone in this case. When the lamps are installed, 
however, and the nominal 8 candles have dropped to 6, or 
even 5 candles actual, as they will do in the course of a week 
or two, _— begin to grumble about not being able to see 
about the rooms, to read or write, to eat their dinner, or to 
do anything else that requires the use of their eyes. So the 
8-candle are exchanged for 16-candle lamps, and these again 
for 32-candle lamps, which are none too bright for ordinary 
Our Gas runs a little too fast. 

hile there is an element of truth in its contention, the 
statement on the whole is much coloured. It is a fact 
beyond dispute that users of electric light have, in the first 
instance, a tendency to employ more light than they require, 
and in many cases the suppliers of the electric light have 
disinterestedly informed the customer that it would cost. 
them more money than was anticipated. There are few 
cases where any 8 C.P. lamp drops to 6 or 5 in a week or 
two. If our contemporary will give us cases where lamps 
have dropped to that extent, we shall consider it our duty to 
lay the matter before the Board of Trade. 


A New Observation on Polarisation, — It has been 
generally observed that if a cell containing dilute sulphurie 
acid, through which a current of electricity is passed by 
means of platinised electrodes, is divided equally by a parti- 
tion of platinum, gold, or silver, so that all the lines of flow 
must traverse the metal, the current becomes weaker. 
Hydrogen polarisation occurs on the anode side of the parti- 
tion, whilst oxygen polarisation occurs on the cathode side ; 
but the true resistance of the cell is not appreciably altered,. 
if the thickness of the metal is very small compared with the 
length of the cell of liquid. Recently, L. Arons, in investi- 
gating this phenomenon, has succeeded in demonstrating that 
if the metal partition be made sufficiently thin, the electrical 
polarisation on either side will neutralise the action of that 
on the other side of the partition. He is now getting a 
student to investigate the dependence of the strength of the 
polarisation on the thickness and nature of the metallic: 
partition. 
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* The Co-existence of Dielectric Power aud Electrolytic 
Conductivity.—Mons. E. Bouty at the weekly meeting of 
the Academy of Science, Paris, followed up a previous paper 
(vide Comptes Rendus cxiv. p. 533) with a further contribu- 
tion on the above subject. hn investigating the co-existence 
of these two attributes he employed a rigid condenser 
consisting of discs of iron separated by mica and joined by 
insulated iron screws. The condenser was immersed in a 
fused mixture of equal parts of sodium and potassium nitrates. 
All air bubbles are removed, and at the moment when the 
fused salts, on cooling down, commence to solidify the 
condenser is taken out of the mass, but some of the liquid 
salt remains between the discs and solidifies them. Before 
the condenser has time to completely cool down it is plunged 
into a bath of melted paraffin which surrounds it so that when 
it is withdrawn it is covered with a continuous anhydroscopic 
insulating film of paraffin, From these experiments it appears 
that the value of which is approximately four and almost 
invariable within the limits of temperature in which the 
specific resistance in ohms may vary ¢.g., from 3°6 x 10!! to 
2°6 x 10° orin theratio of 138 to 1. Here the conductivity 
and the dielectric capacity belong to molecules of the same 
kind, and if these experiments could be extended to ordinary 
electrolytes they would give results of the same finite order for 
the dielectric constant. The distinction between dielectrics 
and electrolytes would reside, then, entirely in the amount of 
their conductivity. Dielectric polarisation, established in a 
time very short compared with the ten-thousandth of a second, 
would correspond in Grotthuss’s scheme to the initial orienta- 
tion of the compound molecules and their conductivity to 
their progressive rupture. 


The application of the Electric Current to the 
Oxidation of Arsenic.—Stimulated by the good results 
obtained by E. F. Smith in the oxidation of metallic sul- 
phides by the electric current, and which have been duly 
noticed in the EnecrricaL Review, L. K. Frankel has 
tried with success the oxidation of arseniferous minerals by 
means of the same agency. His general mode of procedure 
is to drop the pulverised mineral into fused potash contained 
in a nickel crucible, attached to the positive pole of an elec- 
tric circuit, a platinum wire, dipping in the molten potash, 
serving for the other electrode, and when sufficiently electro- 
lysed, to disintegrate the mass with water, filter, acidify with 
hydrochloric acid, made strongly alkaline, and again filter. 

he arsenic is then precipitated as ammonium magnesium 
arsenate, collected in a Gooch crucible, and weighed as pyro- 
arsenate. The following minerals may be treated by this 
method, viz., gersdorfite, niccolite, arsenopyrite, cobaltite, 
a orpiment, rammelsbergite, chloanthite, smaltite, 

omeykite, and enargite. 


~The Electrolytic Determination of Sulphur in Red 
Copper.—This determination is usually attempted by means 
of the method proposed by Fresenius, but it seems that it is 
by no means free from objection. Now it is certainly very 
desirable to be able to ascertain how much sulphur copper 
may contain, for the presence of this substance will surely 
modify the physical properties of the metal. Hence a new 
plan, alleged to be free from objection, has recently been pro- 
posed by ©. A. Lobry de Bruyn, which consists essentially as 
follows :—25 grammes of copper are dissolved in nitric acid, 
and the solution is then electrolysed until about 20 grammes 
of the metal has been deposited. The liquor is now 
evaporated down in order to get rid of the acid, and then it is 
in electrolysed, until the whole of the copper is deposited. 
eanwhile the action of the current has converted all the 
sulphur into sulphuric acid, and this is now estimated in the 
copper-free liquid. 


NEW COMPANY REGISTERED. 


American Insulated Wire Company, Limited.— 
Capital £75,000, in £5 shares. Objects: To acquire, 
develop, and turn to account certain patents and other rights 
relating to the manufacture of wire and cables for electrical 


purposes, and to carry on the business of cable manufac- 
turers, electricians, electrical and mechanical engineers, 
suppliers of electricity, and manufacturers of electrical appa- 
ratus. Signatories (with one share each): C. G. T. H. 
Neumann, of Bradford; J. B. Atherton, Rainhill; W. M. 
and H. M. Brigg, of Hawkstone, Keighley ; J. Atherton, 
Hayton; F. J. Leslie, 15, Union Court, Liverpool. The 
number of directors is not to be less than three nor more 
than seven, the first to be appointed by the signatories. Re- 
muneration to be fixed by the company in general meeting. 
Registered on the 21st inst. by T. T. Hull, 22, Chancery 
Lane, W.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Callender’s Bitumen Telegraph and Waterproof 
Company, Limited.—The annual return of this company, 
made up to May 31st, was filed on the 10th ult. The 
nominal capital is £80,000 in £10 shares ; 6,316 shares have 
been taken up, of which 3,000 have been issued as fully paid. 
Upon the remaining shares the full amount has been called, 
resulting in the payment of £29,371, leaving £3,789 unpaid. 
Registered office, 101, Leadenhall Street, London, E.C. 


Cuttriss, Wallace & Company, Limited (electrical 
engineers, manufacturers, and contractors).—The annual 
return of this company, made up to the 16th ult., was filed 
on the 22nd ult. The nominal capital is £10,000 in £5 
shares ; 736 of these have been taken up, of which 420 have 


- been issued as fully-paid. A call of £4 per share has been 


paid on the remaining 316 shares. Registered office, Elm- 
wood Electrical Works, Camp Road, Leeds. 


Electric and General Investment Company, Limited, 
—The annuai return of this company, made up to the 23rd 
ult., was filed on the 8th inst. ‘The nominal capital of the 
company is £200,000, divided into 39,900 ordinary and 100 
founders’ shares of £5 each; 20,000 ordinary and 100 
founders’ shares have been taken up, and upon the ordinary 
shares a call of £1 per share has been made, while upon the 
founders’ shares the full amounts have been called. All the 
calls have been paid, amounting to £20,500. Registered 
offive, 1 and 2, Great Winchester Street, E.C. 


Elmore’s German and Austro-Hungarian Metal 
Company, Limited,—The annual return of this company, 
made up to the 23rd ult., was filed on the Ist inst. The 
nominal capital is £200,000 in £2 shares, of which 75,000 
have been taken up. 25,000 of these have been issued as 
fully paid, while the full amount has been called on the re- 
mainder. The calls paid amount to £95,395 5s., and unpaid 
to £4,604 15s. 

At a general meeting of the said company, held at 
Cannon Street Hotel on the 9th ult., certain special resolutions 
were duly passed, and at an extraordinary general meeting, 
held at 64, Cannon Street, E.C., on the 2th ult., the said 
resolutions were duly confirmed. The resolutions are (1) To 
raise the capital to a quarter of a million by the creation of 
25,000 new £2 shares ; (2) To constitute the said new shares 
and the 25,000 unissued shares, “ £7 per cent. preference 
shares,” while the remaining issued shares are to be called 
“ordinary shares.” Registered office, 64, Cannon Street, 
E.C. 

“ Lightning,” Limited,—An agreement, made May 23rd 
(filed on the 14th ult.), between James Whitehead of the 
one part, and the company of the other part, states that it 
is agreed that James Whitehead shall sell to the company 
the copyrights and goodwill of Lightning, the book debts 
(amounting to £85 11s. 4d.), the office furniture, blocks, 
&c. (valued at £68 0s. 7d.), and the benefit of all subscrip- 
tions received up December 31st, 1891 (amounting to 
£21 11s. 5d.). The consideration for the said sale is £800 
in cash and £300 in 300 founders’ shares of £1 each. No 
registered office. 

London Electric Manufacturing Company, Limited.— 
The registered office of this company is situated at Winchester 
House, 50, Old Broad Street, London, E.C. 
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Pioneer Telephone Company, Limited.—The statutory 
return of this company, made up to the 25th ult., was filed 
on the 4th inst. The nominal capital is £100,000 in £10 
shares. 6,000 have been taken up, the full amount called, 
and all calls, with the exception of £90, paid. Registered 
office, 1 and 2, Great Winchester Street, London, E.C. 


Bournemouth Electricity Company, Limited.—A 
letter, dated the 21st ult., has been sent to this company to 
the effect that within three months of the date of the notice, 
unless cause had been shown tothe contrary, the name of the 
company would be struck off the register, and the company 
would be dissolved. 


Leeds and London Electrical Engineering Company, 
Limited.—The statutory return of this company, made up 
to December 31st, 1891, was filed on April 30th, 1892. The 
nominal capital is £100,000 divided into 250 founders, 
9,750 preference, and 10,000 ordinary shares of £5 shares, 
and, although the company was registered on October 2nd, 
1890, only seven shares have been taken up, and no calls 
made. Registered office, 15, St. Helen’s Place, E.C. 


Mutual Telephone -Company, Limited.—At extra- 
ordinary general meetings held April 8th and May 4th, 1892, 
this company resolved to wind up voluntarily, and appointed 
Edwin Guthrie of 71, King Street, Manchester, chartered 


accountant, liquidator for the purposes of such winding up.. 


Registered office, 10, Tokenhouse Yard, E.C. 


Electric Sewage Utilisation and . Improvements 
Company, Limited.—This company, which was registered 
on November 15th, 1886, with a capital of £500,000 in £1 
shares, was dissolved by notice in the London Gazette, dated 
June 21st, 1892. 

Bradford Mutual Electric Lighting Company, Ltd.— 
This company, which was registered on June 10th, 1886, 
with a capital of £10,000 in £5 shares, to supply electricity 
to certain parts of Bradford, Yorks, was dissolved by notice 
in the London Gazette, dated June 21st, 1892. 


West Coast of America Telegraph Company, Limited, 
—The annual return of this company, made up to the 11th 
inst., was filed on the 14th following. The nominal capital 
is £300,000, in £10 shares. All the shares have been taken 
up, and the full amounts have been called and paid. Regis- 
tered office, 120, Cannon Street, E.C. 


Electric Battery Brush Company, Limited.—This 
company, which was registered on December 31st, 1886, 
with a capital of £50,000, in £5 shares, to acquire, develop, 
and turn to account certain patents relating to electric 
brushes, was dissolved under clause 7 (4) of the Companies’ 
Act (43 Vic. c. 19), by notice in the London Gazette, dated 
June 21st, 1892. 


New Portable Electric Lamp and Power Syndicate, . 


Company, Limited.—The following notice was filed with 
the other documents of this company, on the 23rd ult. 
“11, Abchurech Lane, E.C., June 22nd, 1892. To the 
Registrar of Joint Stock Companies, Somerset House, W.C. 
We beg to inform you that a meeting of the above-named 
company was duly held on June 22nd, 1892, for the purpose 
of having an account laid before them, showing the manner 
in which the winding up of the company had been con- 
ducted, and the property of the company disposed of, and 
the same was done accordingly. (Signed) J. H. Hays, 
B. Nicholson, Liquidators.” 


Chelsea Electricity Supply Company, Limited.—The 
annual return of this company, made up to May 26th, 1892, 
was«filed on the 20th inst. The nominal capital .is 
£100,500, divided into 20,000 ordinary shares of £5 each, 
and 500 founders’ shares of £1 each. 9,277 ordinary and 
500 founders’ shares have been taken up, of which the 
founders’ shares have been issued as fully paid, and 5,666 
ordinary shares have been issued in payment of contracts 
for plant and erected. Upon the remaining 3,611 ordinary 
shares the full amounts have been called and paid. Regis- 
tered office, Draycott Place, Sloane Square, Chelsea, S.W. 


Eastbourne Electric Light Company, Limited.—The 
following resolutions were respectively -and confirmed 
at meetings held on June 20th and July 11th. - (1) For the 
adoption by the company of an agreement dated May 30th, 
1892, between the late managers, Messrs. Harvey, Hender- 


son, and Hammond, and the company ; (2) For the creation 
of £25,000 First Mortgage Debentures, bearing interest at 
5 per cent., and redeemable in 1902; and (3) For the valua- 
tion of the company’s works, installations, and plant, the 
goodwill of the business, and the rights of the provisional 
order at £32,120, on December 1st, 1891. 


Western Counties and South Wales Telephone 


Company, Limited.—The annual return of this company, 
made up to the 22nd ult., was filed on the 22nd inst. The 
nominal capital is £400,000, divided into 20,000 preference 
shares of £5 each, and 300,000 ordinary shares of £1 each. 
All the preference and 281,197 ordinary shares have been 
taken up, and 3,400 preference and the 281,197 ordinary 
shares have been issued as fully paid. Upon the remaining 
16,600 preference shares the full amount has been called and 
paid, and £10 has been paid on 20 forfeited shares. Regis- 
tered office, 16, High Street, Bristol. 
West Coast of America Telegraph Co., Limited.— 
At the ordinary general meeting of the members of this 
company, held at Winchester House on 27th ult., a resolu- 
tion making a small alteration in the articles of association 
was duly passed, and at an extraordinary general meeting 
held at 120, Cannon Street, E.C., on the 13th inst,, it was 
duly confirmed. Registered office, 120, Cannon Street, E.C. 


BUSINESS NOTICES, &c. 


The General Electric Power & Traction Company, 
Limited—Launch Department.—During the past three years this 
branch of the company’s business has made such rapid strides, that 
doubtless the following particulars will be of interest to our readers. 
The company’s fleet on the Thames now comprises 20 launches, 
ranging in size from 25 feet to 65 feet in length. The average run- 
ning of these is 100 miles per week each, or about 2,000 miles in the 
course of the season; but several individual boats considerably 
exceed this mean. For instance, the launch, Oiicrom, which is run- 
niag in connection with a series of daily trips, covers 30 miles every 
day, and will, by the end of the season, have done nearly 4,000 miles. 
For driving these boats, “Immisch” motors, ranging from 2 to 10 
IL.P., are employed, together with-an aggregate of about 1,000 E.P.S. 
accumulators. From a technical point of view, the conditions under 
which these boats have to work are as trying as those of tramcar 
traction. Owing to the river season only lasting from four to six 
months of the vear, it is impossible to maintain any permanent tech- 
nical staff to speak of, and the machinery has to be left almost 
entirely in the hands of the captains of the boats: The motors are 
invariably placed under the floor, aft; they frequently have to run 
throughout the day without any inspection whatever; there is 
very little ventilation, and besides this, it is very difficult to 
prevent their being swamped out occasionally, from one cause or 
another. The batteries often have to be run out to their very last 
dregs, and their charging has to be done by unskilled men, and under 
circumstances which at times renders thorough inspection almost 
impossible. In spite of all these difficulties, breakdowns have been 
reduced almost to the vanishing point, which proves pretty conclu- 
sively that electric launch traction has passed well out of the experi- 
mental stage into that of practical every-day working. The running 
of the launches extends over 100 miles of river, and the company 
maintains cight stations—five of which are floating, and can be moved 
from place to placeas the business requires—at various points between 
lichmond and Oxford, for the purpose of charging them. An idea of 
the work done by these stations may be gathered from the fact that 
during June of the present year 90 boats, taking an of 
2,375 units, were charged at Hampton, and the station at Bray, near 
Maidenhead, charged 83 boats taking 1,120 units. Besides this, there 
is now a building yard at Chertsey, where the company builds all its 
own hulls; and ali engineering work that is not done at Hampton— 
the headquarters of the launch department—comes from the works at 
Kentish Town, so that with the exception of the accumulators, it may 
fairly be said that everything is done “ on the premises.” 


Frank Suter & Co.—Messrs. F. Suter & Co. now have 
the following contracts in progress :—Bell Moor House, Hampstead, 
for Thomas Barratt, Esq., two 9 H.P. nominal gas engines (Otto), two 
90 ampére 135 volt Elwell-Parker dynamos, 54 K type E.P.S. cells, 
33 plate size; switchboard, &c., complete. Picture lighting with 
their registered reflectors for Baron Ferdinand de Rothschild, Wad- 
desdon, Aylesbury. Extension of installation, &e., for Mrs. Massey , 
35, Egerton Gardens. Picture lighting with their registered reflec- 
tors, and extensions, for C. Wertheimer, Esq., 21, Norfolk Street, 
Park Lane. Wiring, &c., for 500 lights for the Piccadilly Club. 
Stage lighting for the Trocadero Music Hall, with their registered 
footlight reflectors. Wiring, fittings, &c., for S. B. Bancroft, Esq., 
18, Berkeley Square, W. Extension of installation, &., for the 
Marquis of Stafford, 23, Berkeley Square, W. Wiring, fittings, and 
complete plant for 400 lights for Messrs. Cowells, printers, &c., the 
Butter Market, Ipswich. Sign lighting (automatic) for Messrs. A. 
and F. Pears, New Oxford Street, W. Picture lighting with regis- 
tered reflectors for Baron Hirsch, Bath House, Piccadilly. 
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The Electric Light in the City.—In our business 


notices the week before last, in a paragraph relating to the City 
lighting, the electric lighting of the Bank of Africa is mentioned as 
being a recent installation. We are, however, asked to point out 
that this installation has been at work for some years, and is supplied 
by a separate gas engine and dynamo, erected by Messrs. Drake and 
Gorham.—Several installations have been completed sinc2 our last 
report, and among those at present in hand, we notice that Messrs. 
Mvody & Co., of Victoria Street, Westminster, are carrying out an 
installation in the premises of Messrs. Brice, Palmer & Wright, of 
Cannon Street.—Messrs. Laing Wharton & Down are fitting up an 
installation in the Cheapside branch of Messrs. Randall.—Messrs. 
Rashleigh, Phipps & Dawson, of Berners Street, W., are fitting up an 
installation in the offices of the Star Life Assurance Society, Moor- 
gate Street.—Both Messrs. Grant and Cocks, of Copthal Avenue, and 
Mr. J. O. Grant, of Finsbury Pavement, are engaged in fitting up 
installations in some new premises, known as Circus House, London 
Wall.—Messrs. Sharp & Kent, of Victoria Street, are fitting up an 
installation at 4, Bishopsgate Street Within.—Messrs. Laing, Whar- 
ton & Down are fitting up an installation in the premises of Messrs. 
Mander Bros., 17, Gracechurch Street. The same firm are also fitting 
up an installation in the premises of the Employers Liability Assu- 
rance Corporation, Limited, King William Street.—Messrs. Drake 
and Gorham are fitting up an installation in the premises of Messrs. 
Geo,. G. Sandeman, Sons & Co., 20, St. Swithin’s Lane, while 
Messrs. J. G. Statter & Co. are fitting up Fenchurch House, Fen- 
church Street, in a similar manner. 


. The Edison & Swan Company’s Staff Dinner.—Mr. 
Edward Gimingham, the manager of the company’s works at Ponder’s 
End, entertained to dinner at “ Ye Rye House,” on Saturday, 23rd 
instant, the works’ staff, including the forewomen, the fire brigade, 
and representatives of the London staff. The company numbered 54. 
The weather was all that could be desired, and a most enjoyable day 
was spent. A series of sporting competitions had been arranged, after 
which the party adjourned to the Shell Room, nearthe maze, and partook 
of an excellent repast provided by the proprietor of the Rye Honse. 
When the cloth had been removed a short toast list was gone through. 
The evening’s enjoyment was considerably added to by several mem- 
bers of the staff who contributed songs, &c 


General Electric Company, Limited.—On Saturday 
last the London staff of the General Electric Company, Limited, went 
for their annual excursion. On this occasion the party journeyed 
to Dorking, and numbered about 90, among whom were several 
visitors representing various sections of the electrical trades, &c. 
The morning was devoted to sports and in the afternoon a cricket 
match was played, in which the representatives of the lighting de- 
partment were vanquished by the bell department. Interesting after- 
dinner speeches were made by the Messrs. G. & Max Binswanger. 
Everything passed off in a most enjoyable manner, the dinner being 
served by Mr. Sellmann, of the Wheatsheaf Inn, Dorking. 


_ Tenders Wanted—Leicester.—Tenders are invited for 
the supply of electricity to their “limited area” in the centre 
of the town for the Corporation of Leicester. A plan of the 
town, and of the area to be lighted and other particulars, can be 
obtained from the engineer upon payment of the sum of £5 5s., which 
will be returned upon receipt of a bona fide tender. Tenders, addressed 
to Alderman Lennard, chairman, and endorsed “Tender for Electric 
Lighting,” to be delivered to Mr. A. Colson, M.I.C.E., engineer 

r, Gas Offices, Millstone Lane, Leicester, not later than 
11 a.m., on September 8th. 


- Fenders Wanted—Hall.—Tenders are invited for wiring 
the Town Hall for electric lighting for the Hull Corporation. Forms 
of tender and other particulars may be obtained at the office of Mr. 
A. E. White, borough engineer, Town Hall, on payment of £1, which 
will be returned on receipt of a bona fide tender. Tenders, endorsed 
“Tenders for wiring Town Hall,” are to be addressed to the chairman 
of the Property Committee, and delivered at the Town Clerk’s office 
before 10 a.m. on August 5th. 


Result of Tenders.—The following tenders were re- 
ceived by the London County Counci) for the electric lighting of 
Claybury Asylum :— 


Woodhouse & Rawson £13,970 
F. M. Newton 14,105 
- Latimer.Clark, Muirhead & Co., Limited 15,130 
Brush Electrical Engineering Co., Limited 15,800 
Appleton, Burbey & Williamson 6,500 
J.E. H. Gordon & Co., Limited... 17,337 
Crompton & Co., Limited es 17,500 
Edmundsons, Limited 17,737 
J. G. Statter & Co. 18,128 
Sharpe & Kent 18,540 
Bourne & Grant ... 18,808 
Manchester Edison-Swan Co., Limited... --. 18,850 
Johnson & Phillips 19,200 
Mather & Platt, Limited «- 19,250 
Hammond & Co. 19,900 
Electric Construction Corporation, Limited ... 19,932 
Drake & Gorham ... ... 20,£00 
Fowler, Lancaster & Co., Limited 20,549 
J.D. F. Andrews&Co. ... 21,000 
Paterson & Cooper 22,540 
Roper’s Electrical Enginecring Co., Limited ... 23,966 
B. Verity & Sons ... 26,471 
Laing, Wharton & Down... 27,982 


Siemens Bros. & Co., Limited ... ... ... 28,400 
The matter has been referred to the Asylums Committee. 


Private Lighting Lustallations.—There has just been 
completed on the premises of Mr. J. M. Coole, of Victoria Street, 
Douglas, what may be termed the first private electric light instal- 
lation, in the Isle of Man. The lights are distributed throughout the 
building, and consist of twenty-six 16, four 25, and four 50-candle- 
power Edison-Swan lamps, together with the best class of fittings, 
and all improvements up to date. The installation has been erected 
by Mr. Arthur Stanbury, electrical engineer, Liverpool, who has 
carried it out in a thoroughly satisfactory manner. Mr. Stanbury has 
also fitted up with the electric light, &c., Messrs. Singer’s beautiful 
sewing machine stall at the exhibition now being held in Douglas. 


Electrical Cookery.—On Friday last, at the Horticultural 
Exhibition, Earl’s Court, Mr. H. J. Dowsing (assisted by Mrs. Mary 
Seaton, of the National Training School of Cookery), gave the first of 
a series of daily demonstrations of the applications of electricity to 
heating and cooking, the necessary apparatus having been fitted up 
by Messrs. Crompton & Co. Great interest was taken, by the large 
company present, in the operations of frying, grilling, boiling, and 
baking, all of which were illustrated and explained in an interesting 
way by Mr. Dowsing. 


R. J. Chariton & Co,—St. Mary’s Roman Catholic 

Cathedral, at Newcastle-on-Tyne, was re-opened on Sunday last, and 
was lit for the first time by electric light. The installation has been 
fitted by Messrs. R. J. Charlton & Co., of Newcastle-on-Tyne, who 
have just finished a large contract at Prudhoe Hall, near that town. 
The number of lights at Prudhoe, including the mansion of Mrs. 
Liddell, the stables, outhouses, &c., and the church adjoining, is equal 
to about 280 16-C.P. lamps. The fittings are very handsome. The 
installation has given much satisfaction to all concerned. 


The Electric Light in South London,—Since our last 
visit to this district a number of additional buildings have been 
wired for the electric light, amongst which we may mention one at 
Messrs. Wells & Co.,31, High Street, Borough, and one in the premises 
of the Rocket Cigar Company, 37, High Street, Borough. Messrs. 
John Pound & Co., of Leadenhall Street, E.C., are fitting up a build- 
ing in Stoney Street, S.E., while Messrs. J. H. Holmes & Co., of 
Newcastle-upon-Tyne, are fitting up a complete electric lighting 
plant in the premises of the Bell’s Asbestos Company, Southwark. 


Fire.—A serious fire occurred on Friday last at 56 and 
57, Chancery Lane, in which the whole of the apparatus of Mr. 
C. Purcell Taylor, D.Sc., was destroyed. Mr. Taylor's library (which 
is second only to that at the Patent Office, and contains many books 
not to be found elsewhere), however, remains intact, as are also the 
most important Government and private papers. 


Ornamental Fittings.—The novel “tassel” pendant 
shade, or screen, consisting of pierced metal work and glass beaded 
fringe, hanging therefrom, which was introduced by Messrs. Faraday 
and Son last winter, appears to have become very popular. Many 
imitations are already in the market, and Messrs. Faraday have had 
to take measures to protect their claim to priority. 


King, Mendham & Company.—The contract for the 
electric lighting of the new offices now being built for Messrs. John 
Lysaght, Limited, St. Vincent Ironworks, Bristol, has been secured 
by Messrs. King, Mendham & Co., of the same town. The installa- 
tion will consist of 110 lamps. 


The Electric Light in Manchester,—The entrance hall 
and the new extensions of the City Art Gallery, in Mosley Street, 
Manchester, are being installed with the electric light. ‘The work is 
being carried on by Messrs. E. J. Dugdill & Co., of Failsworth, Man- 
chester. 


Evans, Stewart, Palmer & Company.—Messrs. Evans, 
Stewart, Palmer & Co. are engaged now in fitting up an electric lighting 
installation at the Gopliar Diamond Company, 95, Regent Street, W. 


Personal.—We are requested to state that in future Mr. 


W. B. Esson’s business address will be Giilcher Electric Light Com- 
pany, Limited, Wellington Road, Battersea, S.W. 


CITY NOTES. 


City and South London Railway Company, 


The directors’ report for the half-year ending June 30th, 1892, to 
be submitted to the half-yearly ordinary general meeting of the com- 
pany, to be held at Winchester House, Old Broad Street, on Friday, 
August 5th, states that the receipts during the half-year from all 
sources amounted to £21,520 4s. 8d., and the cost of working for that 
period to £15,097 13s, 2d., leaving a profit of £6,422 11s. 6d. Inclu- 
sive of the balance brought forward from last year, the net revenue 
account shows a total of £7,348 19s.9d. After providing the debenture 
interest amounting to £4,317 7s. 4d., there remainsa balance available 
for dividend of £3,031 12s. 5d., out of which the directors recommend 
that the full dividend of 5 per cent. per annum be paid on the per- 
petual preference shares, and they further recommend that a dividend 
at the rate of 4 per cent. per annum be paid on the ordinary shares, 
leaving a balance of £983 2s. 2d. to be carried forward to the next 
account. The number of passengers carried by the railway during 
the six months, exclusive of season ticket holders, was 2,813,162, 
showing an increase over the corresponding period last year of 400,819. 
The steady decrease in the expenditure, alluded to in previous re- 
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ports, has been satisfactorily maintained, notwithstanding a con- 
siderable further increase in the amount paid for rates and taxes. 
The rolling stock and plant have been efficiently maintained and are 
in good working order. The fourth gencrating engine and dynamo 
are erected and ready for use. Arrangements have recently been 
made by which the public are allowed to view the generating station 
on payment of a small charge, and this privilege is being availed of 
to a considerable extent. During the past Sessicn a Joint Committee 
of the two Houses of Parliament was appointed to consider and re- 
port upon the best method of dealing with the various electric 
and cable railway schemes in the metropolis proposed to be 
sanctioned by Parliament. They reported strongly in favour 
of electricity as a motive power, and made some valuable 
suggestions for the extension of railways of this character. 
The successful working of this line had no doubt much influence 
in inducing the committee to make so favourable a_ report. 
Owing to the dissolution of Parliament, the Bill promoted by this 
company for the extension to Islington, and other purposes, could not 
be proceeded with further than the second reading in the House of 
Commons. The directors, therefore, decided to take advantage of the 
resolution passed by both Houses by which all private Bills are 
carried over to next session, when they will be proceeded with at 
their present stage. The urgent need of additional siding accommo- 
dation at Stockwell Station to meet the requirements of growing 
traffic renders it desirable that this work should no loager be delayed. 
To meet this expenditure it will be necessary to issue some addi- 
tional preference shares. A resolution to that effect will be submitted 
at the special meeting. The directors being of opinion that the time 
has now arrived when the present terminable debenture mortgage 
bonds should be converted into perpetual debenture stock, propose to 
ask the shareholders for authority to carry this out, and a resolution 
will be submitted at the special meeting for the creation and issue of 
debenture stock to the extent of the authorised borrowing powers of 
the company. It is hoped that a considerable saving in the interest 
charges will be effected by this operation. 

The directors have to announce with great regret the death of 
Major Kitson, who has been one of the auditors since the commence- 
ment of the railway. Notice has been received from a large share- 
holder of his intention to propose Mr. James Lorimer Oliver to fill 
the vacancy thus created. 


Eastern Telegraph Company, Limited. 


TuE fortieth half-yearly meeting of this company was held on Friday 
last, 22nd inst., at Winchester House, Sir John Pender, K.C.M.G., 
presiding. 

The Secretary (Mr. George Draper) read the notice convening the 
meeting, also the minutes of the previous meeting. 

The Cuarrman said that they had had the rep: rt in their hands for 
some days, and he presumed they would take it as read as usual; but 
before asking the shareholders to approve of it, he would make a few 
remarks, as was his usual custom. The gross revenue for the half- 
year under review amounted to £382,270, as against £383,207 in the 
corresponding period of 1891, a decrease of £1,100. The small 
decrease of £799 in the message receipts was principally caused by 
the loss of revenue from the reduction of the Australian traffic, and 
by small decreases in receipts from other sources, notably South 
Africa; but those reductions had been counterbalanced by the growth 
of traffic in other directions. The total ordinary expenditure for the 
half-year amounted to £105,820, as against £102,020, or an increase 
of £3,800, the details of which were as follows:—General expenses 
in London £9,589, as against £9,503, or an increase of £86. Working 
expenses at stations £79,695, as against £75,003, an increase of 
£3,692. The principal increases were in salaries, rent, fuel and light, 
repairs and renewals of cables, and repairs to stations. The first 
item was due to the increased foreign staff required to cope with the 
increased number of messages when the tariff was reduced. The 
number of messages carried in 1890 was 1,276,368, and in 1891 
it was 1,399,755, or an increase of 123,387, so that they would 
see, generally, they were not going back. Their policy had 
been to increase the speed and accuracy of all classes of traffic, 
whether in competition or not, and they believed that could 
be best obtained by encouraging their staff to do their best, and 
rewarding those who showed the best results. That item went 
to make up the increase. The directors’ experience had proved that 
the more they could improve the system for the telegraphing public, 
especially as regards speed and accuracy, the better it was for 
the company. Additional accommodation had been necessary for 
the increase of the staff, and important improvements had been 
made at.several stations for their comfort. The sanitary arrange- 
ments had been carefully inspected, and improvements carried out 
wherever necessary. He need not say that in those places abroad, if 
they were to take up the places as they found them, they would not 
be wholesome places for the staff, and they had always considered 
that if they were to get good work they must put their staff in a 
good position, so that there might be no drawbacks in sanitation. 
Throughout the Levant, at the present moment, all their stations 
were models of cleanliness and sanitary arrangements. They were 
rather pleased to find that they were constantly complimented upon 
this matter, and going amongst them as he did sometimes, he was 
very proud to say that their stations were such as they had just reason 
to be proud of. The result of all this was that, comparatively speak- 
ing, they had considerably below the average number of cases of 
disease, and therefore they were gainers in the long run. A sick 
clerk cost them a good deal of money, whilst a healthy clerk gave 
them better work, and consequently satisfied their customers better. 
There was a sum of £4,000 carried to the maintenance ship reserve 
as against £3,000 last year, or an increase of £1,000. Expenses 
attending repairs and renewals of cables amounted to £53,515 


as against £53,144, or an increase of £371. It would be seen 
from Abstract C that their ships had been fully employed carrying 
out the important work of repairs and renewals, not only for their 
own account, but for the Brazilian, South American, African Direct, 
and the Direct Spanish Telegraph Companies. He was asked a 
question last year whether their repairing ships had any return or 
profit, or if they got any profit out of those repairs. He was glad to 
tell them that the profit this half-year accruing from those repairs 
gave them something like £15,000. A very extensive repair was 
effected in their original Bombay cable, a considerable length of 
new cable was laid which would add to its effciency, and add longer 
life to it. They were getting into a period when they would have to 
look to the life of their cables, and the money that bad been expended 
during the last twenty years’ since they had been laying their cables. 
The additions made to those cables gave the directors the hope that 
they would prolong that life for some considerable period longer 
than they anticipated when they first began. After providing the 
usual amounts for debentures, debenture stock, and preference shares, 
they were able to propose the usual final dividend of 1} per cent., 
and a bonus of 14 per cent., making, with the interim dividends 
already paid, a total distribution of 64 per cent. for the year to 
March 31st, and to carry the sum of £68,000 to the reserve fund. He 
thought they would agree with him that it was a very satisfactory 
state of things, and showed them that in their investment they had 
got behind it something that would back it up, and enable them to 
go on with their work, doing it efficiently, and giving to the share- 
holders what might be called a very good dividend indeed. After 
applying from the reserve fund a further sum of £75,275 towards 
cost of the Bombay triplicate cables and other expenses, the general 
reserve fund amounted to £442,014, and the total amount applied 
for new cables amounted to £1,174,236. They would see 
that they had been using their reserve fund so that they might 
largely improve their system and keep down their capital, and 
pay good dividends. He next came to the question which he thought 
they would all be unanimous about, as they were when he addressed 
them on the last occasion. He referred to the pension fund for the 
benefit of their employés. They had brought the matter now prac- 
tically to a conclusion. They had thrashed it out thoroughly, and 
had got the best advice from the best actuaries of the day, and 
believed that what they were going to do was a benefit to their staff 
—to make that staff one of the most popular of any class of industry 
in the Empire. In their particular business they required honest, 
intelligent, bright men, and unless they could show them some in- 
ducement for the future, they could not have that class of men. 
Their staff were thoroughly satisfied with the course that they had 
taken ; they bad consulted the leading members as to the best way of 
dealing with the question, and the whole thing was now almost 
settled. He was going to ask the shareholders to pass a resolution 
empowering the directors to bring the whole question into practical 
work. He then gave particulars of the manner in which the staff 
would have to contribute towards the fund an annual amount of 
24 per cent. on their salaries, and the company would pay a similar 
sum, which invested at 4 per cent. compound interest would provide 
sufficient funds to make adequate retiring allowances for the younger 
members of the staff. He also gave some particulars as to the method 
to be adopted for pensioning the older m-mbers. The whole thing 
would cost them about £2,000 a year more than they were 
paying at the present time. He thought he had now said 
all that was necessary; he would only say that, looking through 
the notes of the last two or three years’ meetings, he felt he had given 
them such an amount of information that, when they came there 
every six months, they found that they knew thoroughly the working 
of that great company. They had kept nothing back from the share- 
holders. They had given them every attention. They felt that if 
they were to be strong themselves, it must be through the support of 
the shareholders. They had acted upon that principle, and he did 
not believe there was any company that could show a better and 
more satisfactory position than the Kastern Company. Their general 
telegraph system was working well. He could not say that all 
their cables were in working order, but all their systems was under 
such control, and in such working order that there was no period in 
which their traffic was in any way interfered with, as they had their 
duplex, and in some cases, their triplicated cables, and therefore they 
were able to carry out their system so satisfactorily that they would 
be astonished, looking at the large amount of money involved in carry- 
ing telegrams, to hear that they had only received one letter regarding 
the meeting, and that was of a very complimentary nature, from a 
gentleman who was so satisfied that he would have travelled some 
considerable distance if he could be of any use in supporting the 
directors. They had no letters of complaint of any kind. He said, 
without hesitation, that nine-tenths of the business of this great 
empire had been begun and carried on by telegraph operation. He 
then moved that the report and accounts of the directors to March 
31st, 1892, submitted to the meeting, be received and adopted, and 
the dividends mentioned in the report be declared. 

The motion was seconded by the Marquis of TwEEDDALE (vice- 
chairman), and carried unanimously. 

A SHAREHOLDER then spoke strongly against the matter of the 
pension fund, and proposed its postponement for the present. He 
did not think 64 per cent. was a very grand dividend, considering 
the promises set forth in the original prospectus. 

Another SHAREHOLDER having spoken in favour of the matter, 

Sir Joun PENDER moved the following resolution :— 

“That the report of Messrs. Heison & Schooling, of the Institute 
of Actuaries, relative to the establishment of a staff pension fund 
having been submitted to the meeting, the directors be, and they are 
hereby, authorised to cause such deed or deeds or other documents 
to be prepared as they may consider necessary for carrying out the 
scheme embodied in the said report, with such alterations and modi- 
fications, if any, as may be approved by the directors.” 


ma a 


4 
“4 
3 
+ 
A 
: / 
/ / 


JULY 29, 1892.] 


THE ELECTRICAL REVIEW. 


135 


Sir Jamms AnpmRSON, in seconding the motion, said that the = 
sion scheme would have the important effect of knitting to thei 
system the services of the young men who became proficient in their 


employ. 

The resolution was put to the eee and unanimously carried. 

Sir Jonn Penpsr then said he was pleased to find that the opinion 
so strongly expressed six months ago had been so unanimously con- 
firmed. It would carry to the staff throughout the service a gleam 
of sunshine which they might depend would benefit the shareholders’ 
interests while they were benefitting the staff. It would add con- 
siderably to the strength and prosperity of the great company of 
which they were all so proud. 

A vote of thanks to the chairman and directors having been acknow- 
ledged, the meeting closed. 


The West African Telegraph Company. 


THE seventh ordinary general meeting of shareholders of the above- 
named company was held on Friday last at Winchester House, 
under the presidency of Sir John Pender, M.P., K.C.M.G. 
The Actinc SzcrETaRY (Mr. J. Campbell) read the notice con- 
vening the meeting, and the report and accounts were taken as read. 
The CHarrMaN, in moving the adoption of the report, said: Gentle- 
men, you have had the report in your hands, and I presume you will 
take it as read; but I will make a few remarks upon the present 
position of the company’s affairs. Our revenue for the year 
1891 amounted to £60,214, as against the takings in the year 
1890, of £68,371, showing a decrease of £8,163. There is a 
decrease in the Cape joint purse traffic, and in the traffic with the 
French stations, but this is nearly counterbalanced by an increase in 
the traffic with the Portuguese and the British stations, and with 
South America and local traffic. The principal cause of the reduction 
in our revenue is the serious depreciation of the Portuguese currency, 
and, as will be seen from the accounts, there has been a total loss in 
exchange of £7,011, nearly the whole of which is due to the loss on 
remittances between Portugal and England. This matter has the 
serious consideration of your directors, and negotiations are pending 
with a view to a satisfactory settlement. We have been endeavouring 
to obtain the consent of the Portuguese Government to the raising of 
our rates of collection on the West Coast, and the suggestion has been 
favourably received. The matter has to be formally sanctioned, and 
it will, toa certain extent, minimise the loss of exchange. Fortu- 
nately the money collected in Portuguese currency on the coast has 
been used for the general expenses, thus avoiding a further loss of 
£2,700, which would have been incurred had the money been re- 
mitted to London. The total working expenses for the year 
amounted to £20,883, as against £21,685 in the previous year, 
or a decrease of £802. Several of the items show an increase, 
and others a decrease—the principal decrease being under 
the head of working expenses at stations, which were less than those 
of last year by £394. pairs to cables amounted to £2,313 in the 
t year, against £4,788 in 1890, or a decrease of £2,575. The 
ce thus available for dividend and reserve was £12,639 against 
£17,570, or a decrease of £4,931. It is proposed to pay a final dividend 
of — 24 per cent., making with the interim dividend already paid, a 
total dividend for the year of 4 per cent. This will leave a balance 
of £3,395 to be carried to the general reserve fund, which now 
amounts to £30,603. The real question of the present moment is this 
question of exchange. I cannot hold out very much hope that Portu- 
guese finance will improve greatly in the near future, but I think we 
may, by raising the rate, save ourselves from this very serious loss 
which we are now sustaining. There is another feature in our 
business, and that is that there has been a general depression over 
Africa. The Cape, as you all know, has had its time of trial and of 
depression, and they are passing through this depression there at the 
resent time, but still there is much vitality in that country, and I 
ve no hesitation myself in coming to the conclusion that brighter 
days will come for those at the Cape; and when these brighter days 
do come, then we shall have increased traffic and consequently increased 
revenue for ourselves. Altogether I may say that while the report is 
not sati ry—it is not very unsatisfactory—and taking the ups 
and downs which occur at the beginning of a telegraphic system, 
which has more or less to be nursed and developed, I think the 
= for us in the future are upon the whole very 
vourable indeed. I may add that this is not the healthiest kind 
of work, and we do not possess the healthiest stations where 
we have to work this system of telegraphy, so that we have to be 
particularly careful in seeing that our staff at the different stations 
are well and properly looked after. We give them confortable homes, 
and do everything we can to ameliorate for them the conditions of 
the climate, and, altogether, we feel satisfied in this, that we not only 
benefit the interests of the company generally, but are securing for 
ourselves a class of operators much better than we otherwise should 
have. I now beg to move: “That the report and accounts for the 
year ended December 31st, 1891, submitted to this meeting be and 
they are hereby received and adopted, and that a dividend be now 
declared payable on and after this day of 5s. per share, free of income 
tax, making, with the dividend already paid, a total distribution for 
the year of 4 per cent.” 
Sir Henry C. Mance seconded the motion, which was carried 
unanimously, and without discussion. 
_Sir James ANDERSON then tome the re-election of the retirin 
directors—Sir John Pender, i. ., and Mr. Robert Kaye Guag—-aad 
Sir Hmwry Mancz seconded the motion, which was d to. 


agree 
The Cuareman expressed his indebtedness to the shareholders for 
the continued evidence of their confidence, and he hoped he should 
be able to show that it had not been misplaced. 
Mr. East then proposed “That Messrs. Deloitte, Dever, Griffiths 


and Co., be and they are hereby re-elected auditors of this company 
for the current year, at a remuneration of 50 guineas per annum.” 
Having been seconded, the motion was agreed to unanimously. 

The CHatrMan said that Mr. Robert Gray, one of the directors, 
would have been present at that meeting, but, unfortunately, his 
brother was now lying ill with fever in the Brazils, and, like the 
oe and kind brother he was, he had gone off post haste to see his 

rother, and he (the Chairman) hoped the illness would be of tem- 

r@éry duration, and he was sure they would all sympathise, as the 
Binecto rs did, with their absent colleague. 

Mr. C. OWEEN pro a vote of thanks to the chairman and 
directors for their very able conduct of the company’s business. 

Mr. East seconded the motion, which was agreed to. 

The Carman having replied, the proceedings terminated. 


The Globe Telegraph and Trust Company, Limited, 


Tue directors’ ~—. resented to the nineteenth ordinary general 
meeting held on Tuesday last, reads as follows :— 

The balance-sheet and accounts for the year ending July 18th, 1892, 
with statement of the stocks and shares held by the company at that 
date, are herewith submitted. The net revenue of the company for 
the year, after deduction of expenses, amounts to £192,243 16s. 6d., 
and makes, with the balance of £1,876 15s. 9d. brought forward, a 
total of £194,120 12s.3d. From this amount there has been dis- 
tributed the sum of £133,059 8s. 3d. in interim dividends, leaving an 
available balance of £61,061 4s. The directors recommend the pay- 
ment of a final dividend for the year of 3s. per share on the prefe- 
rence shares, and of 3s. 9d. per share on the ordinary shares, making, 
with the former distributions, a total dividend for the year of 6 per 
cent., less income tax, upon the preference, and 4{ per cent. net 
against 5} for the preceding year) upon the ordinary shares, and 
carrying forward a ce of £938 4s.1d. The Imperial German 
Government have, in virtue of their agreement entered into with the 
German-Norwegian Telegraph Company, taken over that company’s 
undertaking, and have paid off its capital. On reference to last year’s 
report, it will be seen that 95 per cent. of this company’s investment 
in the German-Norwegian Company had been received in that year, 
the balance received in February of the present year has been in- 


* vested in the West Coast of America Telegraph Company’s shares. 


The directors regret to report the death of their much-valued col- 
league, Mr. William Ford. Lord Sackville A. Cecil has been elected 
to fill the vacancy on the board of directors. The directors have also 
to record, with much regret, the decease of Mr. Wm. Payton, who 
occupied the post of secretary to this company for many years. In 
conformity with the articles of association, Sir John Pender, K.C.M.G., 
M.P., and Sir James Anderson, two of the directors, retire, and offer 
themselves for re-election. The auditors, Mr. John George Griffiths, 
F.C.A. (Messrs. Deloitte, Dever, Griffiths & Co.), and Mr. William 
Griffith, B.A., barrister-at-law, also retire at the meeting, and offer 
themselves for re-election. 


The meeting was held on Tuesday last, at Winchester House, Old 
Broad Street, E.C., under the presidency of Sir John Pender, 
K.C.M.G., M.P. 

The Actinc Secretary (Mr. J. Cambrook) read the notice conven- 
ing the meeting, and the report of the directors for the year ended 
July 18th was agreed to. 

The Cxarrman, in moving the adoption of the report, said, Gentle- 
men, before asking you to approve of the report, I must give you the 
reasons for the small difference which has taken place in the dividend 
this half-year. As you are aware, we are a trust company ; we receive 
dividends from the different companies, and we pay out all the money 
that we receive, and our dividend is more or less regulated by the 
Jar of the other companies. Our receipts for the year ended 

uly 18th, 1892, show a decrease as compared with 1891, after pay- 
ment of expenses of £9,455. This is to be accounted for from the 
fact that we were to receive £2,184 less on our Anglo-American 
telegraph investment, £3,823 less from the Brazilian Submarine Com- 

y, and no dividend from the German Norwegian Company. We 
fave also received somewhat swaller dividends from the West African 
and Western and Brazilian Companies, together about £1,000 less 
than last year. Our accounts, however, show that, although our 
revenue for the present year is £9,455 less than last year, the sum we 
are able to divide is only £7,697 less, owing to the large balance 
brought forward in 1891. We have thus, gentlemen, to recommend 
a dividend to-day of 4% per cent. Last year we were able to present 
a 5} per cent. dividend, that is to say, we propose to pay you 9d. less 
than last year, owing to our having £7,700 less to divide on account 
of smaller returns on several classes of our investments. 
Our preference and ordinary shares taken in like quan- 
tities show a return of £5 8s. 9d. per cent. The money 
reinvested in the West Coast Company, so far has given us no return. 
The prospects of dividend from this source are, however, promising. 
There is a line—The Transandine—now about to be constructed 
across the Andes, which will bring the Brazilian Submarine into 
communication with the Pacific coast, and when that is done, we 
expect to see a considerable increase of traffic not only over the Wes- 
tern Brazilian but also over the West Coast line itself. The Brazilian 
Submarine Company have given us £4,000 less than last year. The 
company is building up its reserve fund, and we hope that it will 
soon return to the former dividend. The present dividend shows a 
return on company’s instruments of 7 per cent. As to the Anglo and 
Direct Company, the Anglo pays us 2s. 8d. per cent. less than last 
year. At the last general meeting the prospect was held out of im- 
provement in their dividend, and a promise was made to refer to that 
this year. Well, gentlemen, anyone who reads the papers can see 
that in America there is very considerable depression of trade, and 
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we live by trade. But I cannot for a moment believe that this is to 
continue very long, and I hope that with the better prospects will 
come better dividends, and that we shall all get back to our old posi- 
tion in respect of dividends. With regard to the Eastern and Extension 
Companies, we have a large amount of capital invested in these un- 
dertakings, and a very good return is shown, for they yield over 64 
per cent. if they are taken together. As tothe American shares, they 
show a return of 5? per cent., and our Western Union shares give us 
£5 17s. 5d. per cent., and an improvement in value in the Western 
Union shares is shown. In the Western and Brazilian and West 
African Companies there is 1 per cent. less on each class of shares 
for the present year as compared with last year. They paid us 4 per 
cent., whereas last year they paid 5 per cent. We note with regret 
the death of Mr. William Ford, one of our esteemed colleagues, and 
also of Mr. William Payton, whom we found to be a good, useful, con- 
fidential servant during a number of years. He died only a few days 
ago. I have very little further to add. The dividend we are 
paying you now is a smaller dividend, but I have given you the 
reasons why it is smaller; and also my belief that with the general 
growth of telegraphy—and it must grow for it cannot stand still—that 
we are in a very good groove indeed. Our investments in the-different 
companies are large and important, and I think I may say, without 
any hesitation—as you know all these investments are very sound and 
promising—that with good trade we shall have improved dividends, 
and with bad trade we have to take our chance. The reduction that 
has taken place is nota serious one, and it is one which I believe 
will be very soon recouped. The chairman concluded with moving 
the adoption of the report and accounts, and the declaration of a 
dividend in accordance with the recommendation in the report. 

The Marquis oF TWEEDDALE seconded the motion, which was 
agreed to, as were also resolutions for the re-election of the retiring 
directors and auditors. 

The chairman and board, and the staff, having received the thanks 
of the meeting, the proceedings terminated. 


United River Plate Telephone Company, Limited, 


Tue directors’ report reads as follows :— 

The directors beg to submit to the shareholders the accompanying 
balance-sheet and profit and loss account, showing the result of the 
company’s operations during the year ending March 31st last. After 
payment of all expenses in the River Plate, debenture interest, and 
all London charges, the Pg at par of exchange is £30,069 7s. 11d., 
to which has to be added the sum of £2,037 2s. 6d., brought forward 
from last year, making a total of £32,106 10s. 5d.; from this has to 
be deducted the loss on exchange of £31,741 Os. 8d., leaving a balance 
of £365 9s. 9d. to be carried forward to the credit of profit and loss 
account for the current year. As shown in the balance-sheet, the 
capital expenditure during the year amounted to £1,008 18s., as 
against £3,096 10s. 10d. in the previous 12 months, and £12,772 8s. 
for 1889-1890. The loss on exchange, £31,741 0s. 8d., represents nearly 
11 per cent. on the company’s paid up share capital. The working ex- 
penses in the River Plate amounted, at par of exchange, to £58,618 
9s. 8d., against £56,941 1s. 9d. during the previous year. This 
increase is mainly due to the poole | cost of materials, cartage, 
gas and other expenses, owing to the depreciation of the paper cur- 
rency. The London expenses were £1,838 2s. 5d., against £2,732 
14s. 9d. for 1890—1891. The directors are glad to state that, since 
March 31st last, the business of the company has improved in sym- 
pathy with the better condition of affairs in the Argentine Republic; 
it is expected, therefore, that the working for the current year will be 
much more satisfactory than for the year now under review. Under 
the articles of association, Mr. George Cooper and Mr. Alfred Le 
Rossignol retire by rotation, and, being eligible, offer themselves for 
re-election. The auditors, Messrs. Cooper Brothers & Co., also retire, 
and offer themselves for re-election. 


The 6th annual ordinary general meeting of this company was held 
last Tuesday, at Winchester House, Old Broad Street, Mr. J. Irving 
Courtenay presiding. 

Mr. Rospert HERRING (secre read the notice convening the 
meeting. The report was hen oboe 

The CuarrMan, in moving the adoption of the directors’ report 
and balance sheet, said, I must first point out what an extremely 
critical period this company, in common with all other companies in 
the River Plate, has had to pass through. It has been a crisis that 
has tested the stability of the soundest undertakings, and nocompan 
could stand such a prolonged ordeal unless it was intrinsically sound. 
Though it may be considered rash to attempt a forecast, still I in- 
cline to the opinion that matters (both financial and political) in the 
River Plate have seen their worst. It would, of course, be premature 
to say that those who are interested in the Argentine Republic are, to use 
a common expression, “ out of the wood ;” yet we cannot but hope 
that the marked improvement in River Plate affairs, which has taken 
place in the last few months, will continue. We all look forward, 
with confidence, to the new Government which will come 
into power in October next, and that the measures of economy 
already shadowed forth, aided by careful and prudent administration, 
will, in time, lift that undoubtedly rich country out of its present 
unfortunate condition. I would like to call your special attention to 
the important fact, that the general business in Argentina is steadily 
improving, and confidence is increasing. The recent fall in the 
gold premium at this time of the year should be assisted by the com- 
ing harvest. I will now go through the figures in the profit and loss 
account and balance sheet, and offer such observations and explana- 
tions as may seem to be necessary and desirable. The gross income 


from the River Plate for the period under review was £98,699 8s., 
against £106,259 19s. 8d. inthe previous year. This difference is to 
some extent caused by a falling off in the number of our subscribers be- 
tween March 31st, 1891, and March 31st, 1892, but I may say it is mainly 
due to our writing off over £5,000 for subscriptions which our 
Buenos Ayres managers have considered it the most prudent course 
to pursue, bat some of these may yet be recovered. Notwithstanding 
the economies that have been effected, our expenses in the River 
Plate have slightly increased. Roughly speaking, there is under this 
head an apparent increase for the year of £2,000. This is the increase 
at par of exchange, assuming the paper dollar to be worth 4s.; but to 
get at the actual sterling increase, we must deduct the loss on ex- 
change, which amounts to nearly 75 per cent., thus leaving us a 
sterling increase of a little over £500 only. We have continuously 
urged upon our representatives in the River Plate the necessity for 
carrying out all economies they could consistently with an efficient 
service, and we believe that they have, to the best of their judgment, 
given effect to our wishes; but I would remind you that when I 
addressed you last year, I indicated that some increase in the ex- 
penses was to be expected. The principal cause for this increase is 
the augmented cost of materials and other necessaries requisite for 
the carrying on of the ordinary business of the company. Now, as I 
have opened necessarily this vital question of the loss on exchange, 
you will see by referring to the profit and loss account that this loss 
for the year ending March last is £31,741 0s. 8d., an amount nearly 
representing 11 per cent. on the company’s paid-up share capital. 
You will remember that we had quite a discussion last year 
upon this same subject; still I should like again to make 
you all understand how this exchange figure is arrived at. 
You will notice that the gross receipts amounted to, say, £98,700, 
and the whole of our expenditure in the River Plate was in round 
figures £58,600, thus leaving a protit in paper dollars, the par value 
of which is £40,100. We are compelled to remit this profit home to 

y debenture interest and other ex in sterling, and in so 

oing we lose on exchange £31,700, which leaves us a balance when 

received in London of £8,400 to meet these expenses. In the London 
expenses we have made a considerable reduction. They stand at 
£1,838 2s. 5d., against £2,732 14s. 9d. for the previous year. Re- 
ferring to the statement in the directors’ report that since March last 
the business of the company has improved in sympathy with the 
better condition of affairs in the Argentine Republic, and that there- 
fore we think the working for the current year will be much more 
satisfactory than has been the result of the last year, I will now give 
you shortly the reasons why we entertain this belief. Firstly, we 
have a substantial increase in the number of subscribers; then the 
gold premium has fallen from an average of 280 per cent., to the quo- 
tation to-day of 223 per cent., and I may remind you that during the 
year it went as high as 365 per cent. ; again, it is important to note 
that there is no proportionate increase in the working expenses on 
account of the additional number of subscribers, and they have been 
added to our list at a minimum expense so far as capital outlay is 
concerned. The shareholders will notice that the capital outlay for 
the year has been extremely small —£1,008 18s.—but you must not infer 
from the smallness of this outlay and the absence of any further addi- 
tion tothe depreciation and renewal fund (which now stands at £9,000) 
that our plant has not been kept up to its usual high state of efficiency. 
Our managers in Buenos Ayres and Rosario write us that the whole of it 
is in first-class condition, and that our service continues to give 
every satisfaction. We have spent a considerable sum at Buenos 
Ayres which is charged to revenue, for building new structures, 
putting up posts, trunk and other lines; and at Rosario, in conse- 
quence of the introduction of the electric light, special ae 
have been provided to guard against any damage resulting from con- 
tacts. We are very much indebted to our representatives in the 
River Plate, Messrs. Fells and Krabbé, and also to our efficient 
managers, Messrs. Chappell and Parker, for the very excellent manner 
in which they have protected the interests of the company during the 
exceptionally trying period of the past two years. Some of the share- 
holders may wish for further information, which, if in our power, we 
shall be happy to furnish. I now beg to move, “Thatthe report and 
accounts submitted to the meeting, be and they are hereby received 
and adopted by the ae 

Mr. W. Jonzs seconded the resolution. 

Mr. LavrEncE wished to know if it was possible to raise their 
charges to their customers. 

The CHatrMan replied that the company had the power to raise 
their charges, and had done so. But there was a maximum beyond 
which they could not go. The people were poor, and could not stand 


a continual rise of _ 
The report was then unanimously. 
Mr. George Cooper and Mr. Alfred Le Rossignol, retiring directors, 


were re-elected on the board; and after the re-appointment of the 
auditors, the usual votes of thanks to the board and the staff con- 
cluded the p: i 


The Paris-New York Telegraph Company. 


In the Ruvinw of the 22nd inst., we printed a letter which Mre 
Mackay had addressed to a French contemporary as to the prospects 
of this company. Since then the following further details, anent the 
same subject, and also as to the meeting of shareholders, are to hand, 
and they appear to contain the makings of a very pretty quarrel, and 
a lively outlook for the shareholders. 

“The crisis in which the Paris-New York Telegraph Company is 
lunged is still more marked (says the writer from whom we are quoting). 
his company finds itself to-day exposed to the judicial attacks of its 

former, as of its later allies, that is to say, of the English cable syn- 
dicate and the American company, the Commercial Cable Company! 
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It is reduced to relying on a few friends of the directors, who cannot 
form for it a serious base of new operations. In my last article I 
gave an account of the events which had constrained Mr. Mackay and 
the Commercial Company to abandon collaborators placed in office 
by him in 1886, thanks to the 20,000 shares which Mr. Mackay had 
purchased and placed at their disposal, in order to oust M. Pouyer- 
Quertier and his friends. A li later, and for motives not very 
clearly understood, Mr. Mackay and his group discovered that this 
council, which was wanting in prestige, was absolutely ignorant of 
questions connected with cables, and that with an unconscious light- 
ness, without care for a past under which the company succumbed. 
Its object was only to run chimerical undertakings—laying of cables, 
issuing of obligations, &c., all things which bring directors various 
expenses. Lastly, it must be avowed that those proceedings of the 
men whom it had oe in office probably injured the future projects 
of the Commercial Cable; thus, Mr. Mackay and his group, at the 
meeting on May 30th, at the Salle Fraxland, pronounced the 
fall of these directors, and appointed a new council composed 
of friends, and which is now asking for the management of 
the company in the name of the 20,000 or 24,000 shares 
which they represent. The old council, which did not wish to 

rish by the same arms which it had used to overthrow 

. Pouyer-Quertier and his friends, called an opposition meeting for 
July 12th, at which it explained its conduct, and management. This 
meeting was held, but without the presence of the shareholders re- 
presenting the interests of the Commercial Cable, who probably 
wished to affirm that they looked upon the Salle Fraxland meeting 
as legal; and it was only with the greatest difficulty that the meeting 
could get a quorum necessary to ensure the legality of its vote. The 
council fvdinel its very thin and poor arguments; it set forth, 
with rare unconsciousness, the saddest and most lamentable of 
financial situations which could afflict a company, and a very com- 
p‘aisant audi2nce was necessary to it, in order to believe in its wish 
to save a society succumbing under the weight of its crushing debts, 
and of a past encumbered with nearly 20 millions of disappeared and 
wasted assets (on a capital of 42 millions). Finally, yielding to the 
general pressure, the council deigned to resign. In the absence of 
the hostile party from the Commercial Cable, a few friends held out 
a branch to them; they re-elected three of them, those least compro- 
mised in the eyes of the — adding to them four new colleagues, 
in order to replace the others. One of the latter, who did not wish 
to lose his directorship, was compensated with a place—commissary 
of accounts.” 

The following is a brief summary of the meeting and of the council's 
— The Council of Management’s report commences by a 
reference to the adjournment of the general meeting from May 31st 
to July 12th. The council declares that it verified irregularities in 
the deposits of shares effected for the general meeting of May 31st, 
and that any decisions which the meeting might have arrived at on 
that date would not have been the sincere expression of the will of 
the majority of shareholders. It moreover declares itself ready to give 
all details of these irregularities. Having thus relieved its mind, the 
report enters into particulars as to the operations for the working 
period of 1891. The gross traffic receipts amounted to 
2,118,368 francs. Deducting payments to foreign companies and 
rent paid to the French Government and the American Postmaster- 
General, &c., 861,437 francs, there remained, as net receipts, 
1,256,930 francs; the steamer Pouwyer-Quertier, 119,873 francs; 
cable repairs, 229,686 francs. Total, 1,210,877 francs, leaving a profit 
of 46,053 francs. The increase in the total of the net receipts for 
1891, 1,256,930 francs, compared with 1,168,442 francs for the same 
_— of the preceding year, was a net product of 88,488 francs. 

he oo aya of general expenses between 1890 and 1891 is due 
principally to the following headings: Staff, repairs (furniture, 
instruments and buildings), travelling expenses and opposition 
interests, the increase being explained as follows. A number of the 
employés at the company’s stations had, after long terms of service, 
arrived at a point when, in all unity, their position should be improved, 
as was customary in similar companies, whence arose an increase 
of 59,604 francs. The rent and assurance account had increased 
9,751 francs on account of the opening of two new offices, one at 
Havre, the other at New York, which the company opened in order 
to meet the competition. The travelling expenses’ account is 
increased 6,117 francs, arising from the expenses of journeys made 
from New York to Washington in pushing the demand for the 
landing of a cable in America made by the company. The interest 
heading is increased by 30,279 francs on account of the interest paid 
by the company to the Commercial Cable Company for the sums it 
has advanced for cable repairs and for the attempt made on its request 
to “duplex” the Saint Pierre-Cape Cod Cable. Legal charges 
are increased 11,975 francs (provision for honorariums which 
the company paid its lawyers on the occasion of the trial against the 
English companies). The repairs’ account (furniture, buildings and 
instruments) had increased 10,872 francs (repairs of the Brest 
aac en and installation expenses of the Havre office). The company 

also entered upon expenses the effects of which will only be 
felt after a certain number of years; they may therefore be regarded 
as an advance. At the same time, the council points out to the 
shareholders that, since January 1st, 1892, the general expenses have 
largely decreased, while the traffic receipts experienced an increase 
which, up to May 15th, amounted to 116,000 francs as compared 
with the coresponding period of last year. The company has had to 
provide for four b and four repairs of cables. The small in- 
crease noted in the cables in store account, is due to the acquisition of a 
type of cable which the company wanted and which the council had 
constructed specially with a view of not being taken unprovided. In 
former general meetings the council has referred to the extension 
projects of the company by the laying of a cable connecting the 
United States of North America with a point of the Antilles. The 
council has continued its efforts, which have not yet succeeded; 
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but later events in America, and personal changes which have been 
the consequence, permit of the company hoping for a favourable 
result. The company has still, moreover, as a last resort, the possi- 
bility of landing the cable at Saint Pierre, which, being a French 
possession, requires no permission. As to the trial begun by the 
Anglo-American Telegraph Company (acting in the name of all the 
English companies), the council can give no date on which it will 
be settled by the Court of Appeal, before which it is at present. The 
report then enters into some explanations on the subject of the dis- 
putes as to the company’s affairs. It was of public notoriety, it says, 
as a letter, dated October 1st, 1889, from M. Tirard, at that time 
President of the Council, and Minister of Commerce, Posts and Tele- 
graphs, showed, that a large number of the company’s shares were in 
foreign hands. Everyone, in short, knew that Mr. W. Mackay, chair- 
man of the Commercial Cable Company, had bought 20,000 shares 
of the Paris-New York Company since 1886, and that he had handed 
them over to the Commercial Company. An assurance agreement, 
in case of cable breakage, existed between that company and the 
zee company, and on this point we may quote from the report as 
follows :— 

“For six years the two companies had worked together 
on good terms, when all of a sudden war was declared. Why? 
Because the Commercial Cable Company wished the council 
of the French company to sacrifice their interests to those of 
the Commercial Cable Company. They refused to play the part 
desired. Here are the facts: For four years the French com- 
pany had in view the laying of a cable between the Antilles and 
North America. It had negotiated on the one hand with the French 
Submarine Telegraph Company with a view to obtaining the greatest 
possible advantages for the company in connection with the projected 
cable. With a view of enabling you to appreciate the importance of 
these advantages, we give you here the economies of the project in 
question: The price of the cable to be laid between New York and 
Puerto Plata (St. Domingo) amounted to 7,000,000 francs. This 
price includes construction, the laying of the cable as well as sup- 
plying all the material and instruments for the operators; in a word, 
the cable to b2 supplied in working order. Payment to be made by 
means of an issue of 14,000 obligations of 500 francs each, and bearing 
an annual interest of 25 francs and redeemable in 25 years. 


ANNUAL EXPENSES. 


Francs, 
The sum necessary for the interest and amortisation 
of the 14,000 obligations in 25 years, per yea oon 500,000 
Expenses of a station at Puerto Plata ... oes ose 35,000 
Increase of the staff of the New York station ... avs 15,000 
Fr. 550,000 


AnnuaL RECEIPTS. 


Dispatches without route which would accrue to us 
from the agreement with the French Government, 
and according to an abstract made by the Posts and 
Telegraphes Administration ... ove 900,000 

Dispatches coming from lines now in working on the 


Antilles network 300,000 
Fr. 1,200,000 


Leaving a net annual profit of 650,000 francs, without taking into 
account the Brazil traffic, which commercial statistics give as very 
considerable. The Commercial Cable Company, in the course of these 
negotiations, has always and completely: approved them. There 
remained nothing further to be done but to obtain permission from 
the American Government to land the new cable. Mr. Mackay, 
chairman of the Commercial Cable Company, showed himself well 
inclined to us, and in presence of the contractors, offered to obtain 
this permission. We must admit that in March, 1891, he went with the 
company’s representative to Washington with the object of obtaining 
that permission, of which we possess the proof moreover, in the note 
relating to the expenses of the journey from New York to Washington, 
which he has addressed to the company, and which we have paid. 
In obtaining the right to land, we met with great difliculties, but in 
the opinion of the leading American lawyers, those difficulties were 
not insurmountable, and we continued our efforts to obtain it, when, 
in June, 1891, Mr. Mackay sent to us three representatives of the 
Commercial Cable Company, Mr. Mackay, jun., Mr. G. Ward, 
a director of the company, and Mr. Osmer, one of the vice-presidents 
of the company, in order to tell us that the Commercial Cable Com- 

ny no longer wished our company to carry out its project of carry- 
ing the cable through to the Antilles. These gentlemen added that 
the Commercial Cable Company had purchased the cable from 
Halifax to the Bermudas, and that they would by that cable 
form the proposed junction. We replied that we could not give 
up our project for two reasons: the first, because it would be to for- 
sake the interests of the French company, which we would not do at 
any price; and, secondly, that we were engaged with the shareholders 
and the French government to foilow up this scheme, and that we 
would not fail in this double agreement. We therefore continued 
our efforts at Washington, and we had to take new auxiliaries, since 
Mr. Mackay wished to lend us his assistance no longer. From that 
time the overthrow of the council, and its replacement by an instru- 
ment more docile to Mr. Mackay’s orders were decided on. It is for 
you, gentlemen, to decide whether your mandatories have well de- 
fended your interests in energetically resisting Mr. Mackay's in- 
junctions.” 

These explanations (the key of the whole ition), terminate the 
report, and, in conclusion, we may give the following figures :— 


+ 
; 
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InveNTORY aT DECEMBER 31st, 1891. 
ASSETS. 
Francs. 
Cash at Paris and branches... 11,752.75 
Debtors’ current accounts ... 772,768.55 
Btock .. 308,769.85 
Rent and gas in advance ... 11,855.00 
2,082,763.02 
Francs. 
Cables and boats... Pom ++. 83,907 ,972.72 
‘Submarine Company indemnity ... ... 198,368.75 
Fixtures, &c. ... 285,622.41 
Increase and improvement of cables 
(American line) ... 677,662.70 
35,069,626.58 
Recapitulation 2,082,763.02 
Various properties ... 37,152,389.60 
Documents deposited 500,000.00 
Formation expenses... 4,562,651.65 
First establishment expenses 1,295,725.74 
Profits and losses (former years) ... ... 1,209,873 
Less profit for 1891 working om 32 
1,163,820.21 
Total francs 44,674,287.20 
LIABILITIES. 
Franes. 


Payable... 


Creditors’ current accounts a a 1,462,816.56 
Total francs 44,674,287.20 


After reading the reports, the council announced its resignation. 
A discussion then arose between various shareholders, some of 
whom wished the Americans to join the board of management 
later on, without the majority exceeding the French element, 
the others not wishing for a mixed combination at any price. 
Eventually the chairman brought about the voting of the resolu- 
tions on the da paper, not overlooking the nomination of 
the new council. The accounts were then approved, and a new 
council elected as under: MM. Bruyere-Dellorier, Sutterlin, Vian 
(a member of the resigning council), de Carrére, Bernard, Restel 
and Halphen, and this concluded the proceedings. 


Société Francaise des Telégraphes Sous-Marins. 


Ar the annual general meeting of this company, M. Loir, chairman of 
the board of management, in the chair, the board’s report began with 
an examination of the balance-sheet up to November 31st last. This 
balance-sheet showed a total of 20,053,272 francs. The first esta- 
blishment account amounted at that date to 17,927,140 francs. Re- 
ayment, and the expenses of the issue of shares, figured in the 
ce-sheet at 679,860 francs; subventions and traffic guarantees 
for 188,359 francs. The other elements of the assets were formed by 
sums to be received, participation accounts, amortisable expenses, and 
sundry debtors. On the liability side, the share capital was inscribed 
for 11,000,000 francs, and that of the obligations for 7,100,000 francs. 
The reserves included: The legal reserve, 18,962 francs; the reserve 
for amortisation of the first establishment account, 44,500 francs ; 
and special reserves, 392,544 francs. The amortisationson amortisable 
accounts amounted to 111,445 francs. The liabilities were made up 
as under: To different creditors, 245,089 francs; coupons payable, 
12,800 francs ; profits and losses, 696,441 francs. After setting forth 
these details, the report oe to an examination of the profit and 
loss account, which may be summarised thus :— 
Franes. 


Products, receipts, and encashment of all 
Expenses and charges 818,057.89 
Fr. 696,441.43 


The traffic receipts, including therein subventions, had been 
882,375 francs, an increase of 308,763 francs on the same working 
period of the preceding year. In 18 months there had been succes- 
sively opened for working the lines from Paramaribo to Martinique, 
Port au Prince, Puerto Plata, and Cap Haitien. The Paramaribo- 
Cayenne line was opened on August 2nd, 1891, and that of Visen 
(Brazil) in September last. The present length in working was 3,668 
miles. A breakage, now repaired, interrupted the traffic from Visen 
to Cayenne for some months. Propositions had been submitted to 
the American Government with a view to connecting the company’s 
lines with the French cable from New York, but those propositions 
had met with obstacles. A difference had arisen with the Haytian 
Government in regard to the establishment of an rial line from Hayti. 
That, however, had been smoothed over. The company had obtained a 
concession for 40 years, with a guarantee of 6 per cent. interest, and 
the exclusive right of landing submarine cables. Since the opening 


of the 1892 working period, the traffic had given very satisfactory 
results. The profits for 1891 permitted of a dividend on the shares 
of 22 francs 91 centimes, and of carrying forward 167,066 francs. 


Anglo-American Telegraph Company, Limited, 
Tux directors’ report submitted to the ordinary general half-yearly 
meeting of the proprietors, to be held at Winchester House, to-day, 
reads as follows :— 

The total receipts from January 1st to June 30th, 1892, including 
the balance of £864 6s. brought forward from the last account, 
amounted to £147,818 19s. 9d. This sum, however, is subject to re- 
vision, as the law suit between this company and the Paris and New 
York Telegraph Company is still pending before the Court of Appeal 
in Paris. The traffic receipts show an increase of £10,035 as com- 

with the corresponding period of last year. The total expenses 
of the half-year, including the repairs of cables, &c., as shown by the 
revenue account, amounted to £59,364 1s. 10d. One quarterly 
interim dividend of 12s. 6d. per cent. on the ordinary stock and of 
£1 5s. per cent. on the preferred stock, was paid on April 30th, 1892, 
absorbing £43,750, and a second quarterly dividend at the same rates 
will be paid on July 30th, 1892, leaving a balance of £954 17s. 11d. 
to be carried forward to the next account. The company’s repairing 
ss. Mina has been engaged during the past half-year in the repair 
and partial renewal of the 1869 cable between Brest and St. Pierre, 
Miquelon, at a distance of 270 miles from Brest, and also in the re- 
pair and diversion of the North and South Placentia cables, between 
Placentia and St. Pierre. The company’s cables and the land lines 
in connection therewith are in good working order, with the excep- 
tion of the Brest.-St. Pierre cable, which was again broken on the 
14th inst. The disastrous fire which occurred at St. John’s, New- 
foundland, on the 9th inst., destroyed the telegraph station and the 
local wires in the immediate vicinity ; the instruments, however, were 
saved and transferred to temporary offices, from which they are now 
being worked. The telephone system belonging to the company was 
also ially destroyed. This accident does not in any way affect 
the through communication on the company’s main Atlantic cables. 
Little or no progress has been made since the last report in the law 
suit so long pending between this company and the Paris and New 
York Telegraph Company. The directors greatly regret to announce 
the death of their highly valued colleague Mr. Cyrus W. Field, which 
occurred on the 12th inst. Mr. Field was amongst the first believers 
in the possibility of connecting Europe with America by submarine 
cable, and by his untiring energy and ceaseless advocacy on both 
sides the Atlantic largely contributed to the successful establishment 
of the first Atlantic telegraph cables. 


Telephone Company of Austria. 

Tux accounts of the Telepbone Company of Austria, Limited, for the 
year to March 31st last show a balance, after providing for debenture 
interest and dividend on preference shares, and £3,177 for royalties 
and taxes to the Austrian Government, of £8,311, including £4,485 
brought forward from the previous account, which itis proposed to 
carry forward. In the report it is stated that, “as foreshadowed in 
the report of last year, an agreement has been come to between the 
company and the Austrian Government for the latter to take over, 
on December 31st next, the whole of the company’s exchanges at a 
purchase price of 1,000,000 fi., plus all sums spent on account of 
capital since May 1st, 1891, payment to be made in cash within the 
first fortnight in 1893. There are other minor details to complete 
the agreement, which will have every attention on the part of the 
board. The effect of this agreement will be the holding of a general 
meeting early next year to place the company in voluntary liquida- 
tion, and to authorise the distribution of the capital.” 

The meeting which was announced to be held yesterday has been 
adjourned. 


Venezuela Telephone and Electrical Appliances 
Company, Limited.—Coupon No. 4 of the 5 per cent. 1st mortgage 
debentures, due July 31st, will be paid from that date upon presenta- 
tion to the Consolidated Bank, 52, Threadneedle Street, E.C., or at 
the banking house of Messrs. Westendorp & Co., Amsterdam. 


Eastern and South African Telegraph Company.— 
The payment by warrants on August 2nd next of interest for the 
half-year ending July 31st on the 4 per cent. mortgage debentures is 
announced, The transfer books will be closed from July 28th to 
August 2nd, both days inclusive. 


Direct Spanish Telegraph Company.—The directors 

recommend dividends at the rate of 10 per cent. per annum on the 

reference sharesand 4 cent. per annum (free of income tax) on 
e ordinary shares, for the half-year ended June 30th. 


Eastern Telegraph Company.—lIt is notified that the 
coupons on the 5 per cent. debentures, due August 2nd next, will be 
ge and after that date at the banking house of Messrs. Glyn, 

ills, Currie & Co., 67, Lombard Street, E.C. 


TRAFFIC RECEIPTS. 


The City and South London Railway Company. The receipts for the week 
ending July 24th, 1892, amounted to £788; corresponding month, 1891, 
£686, increase £102; total receipts to date for half-year, £3,049; corres- 
ponding period, 1891, £2,785; increase £264. 


The Western and Brazilian Telegraph Company, Limited. The receipts for th 
receipte payable to the Platino- Telegraph Compan 
Limited, amounted to £2,948, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Closing Closing Business done 
Present Stock or | : 
Issue. 
Direct , Deb. and to Bearer 100 99 —103 | 99 — L wes <x 
2,849,5101| Do. do. Pr +4 Stock 89 | 90 | 83 
2,849,5101| Do. _ do. Stock | 11 | 11 — 11h | 10% 105 
‘130,000 | Brazilian 10 10? | 103—10% | 108 | 103 
53,2002 Do. do. Lied 400 «| 101 101-104 |, ae 
75,0007 Do. do. 5 p.c., 2nd Series, repayable in ‘Tune, 1906 .. 100 103 —107_ =: 103 —107 aa Wiles 
77,978 | Brush Electrical Engineering Ordinary, Nos. 1to 63,416... ... 3% | 
69,996 Do. do. Non cum. 6 p. c. Preference, Nos. 1 to 68,416 2 28 238 
40,000 | Chili Telephone, Limited, Nos. 1 to 40,000... 5 | 
50,000 | City and South London Railway, Nos. 1 to 50,000 Bl | 
30,152 | City of London Elec. Lighting Co., Ltd., Ord. 40,001-70,152.. 10 10 | 10K 10 
$7,716,000 | Commercial Cable, Capital Stock | 155 —160 160-165 160 
224,850 | Consolidated and Maintenance, Limited ... 14/- t— 
20,000 & ad, 7 p.c. Cum, Shares, 1 to 20,000 - | 
c. Preference see eee eee } eee 
400,000 | Eastern Telegraph, Limited, Nos.1¢0 400,000. 10 15 — | 14f— ldxd 
70,000 Do. 6 p.c. Preference ... 10 154-16 | 15%)... 
250,000 | Eastern ste Basten Telograp h, 10 15 —15t | 
c. us. v. ud.), | oa | 
78,3001) { 1049, 3,976 4956 100 
ani onal | | 
135,003 redeem, ann. dra Registered Nos. 1 to 2,343 } 108 | set 
180,400 Do. do. do. to bearer, Nos. 2,344 to 5,500 101 —104 101 —104 
201,6007 Do. do. 4 /p.c. Mort. Debs. Nos. 1 to 2038, red. 1900 100 102 —105 102 —105 
45,000 | Electric Limited, Nos. 101 to 45,100 . 10 5} 5} 
19,900 |*Electricit: upply Co. of Spain, Nos. 101 to 20,000 .. 5 
66,750 | Elmore’s ate atent Copper Depositing Co. , Ltd, Nos. 1 to 66,750 2 13— 1i— 14 1} i 
70,000 | Elmore’s Patent Cop , Limited., Nos. 1 to 70,000... 2 & 23— 23 2 
Elmore’s Wire Mfg., Ltd, Nos . 1 to 67,385, issued at 1 p.m., all pd, 2 l— 1g li— 13 13 es 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,300 ... (£4 10s. only paid) 5 2— 3 2— 3 ose we 
150,000 | Great Norther Tel, Com y of Copenhagen 10 184— 19 19 
220,0007 Do. tt 5 p. c. Debs. (issue ‘ot 1883) aa 100 106 —109 106 —109 
12,1347! Greenwood and Batley, Ltd., Ordinary, Nos. 4667 to 14,000 | 10 72— 8} 
9,6007 Do. 7 p. c. Cumulative Preference, Nos. 2,667 to 8,000 10 — 104 94— 104 ove 
41,600 | India-Rubber, Gutth and ph Works, Limited  .. | 10 — 21gxd) 205— 214 213 203 
17,000 | Indo-European Telegra wi 
11,334 International Okonite, "Ordinary Nos. 22,667 to 34,000... | 10 3h-- 44 44 
11,334 Do. Preference Nos. 5,667 to 17,000... 10 6— 7 6— 7 e - 
30,000 Liverpool Blcric Supply, £3 5 3% | 3 34 
100,0007 Do. 6 p.c. Debentures... | 100 107 —110 107 —110 
{2,900 “Metropolitan Sapp Supply, Ltd., es. | to 50,000 (£9 paid) ge | 
Limi Nos. coe oe | 4 
15,000 6p.c.Cum., 1st Preference ... 10 133— 144 134— | | ove 
15,000 De. 6. p. c. Cum. 2nd Preference awe 10 13 — 134 13 — 13)xd) 134 13%, 
420,0007 Do. 44 p.c. Deb. Stock Proy. Certs. fully paid ... “ 109 —111 109 —111 | 110$ | 109 
| Nottin Hill Blectri imited, full aid. 10 ony 
otting ric ting Company, ully pai | 
230,000 Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11s. only paid) | 1 tt _ at | - 
uter’s Limi 8 < one 
18,680 | St. James's & Pall Mall Electric Light Co., Ltd., Ord., 101—18,780 5 8} 74— 
20,000 Do. do. 7 per cmt. pret, Nos. 20,081 to 40,080 5 8 74— 8 7H 
3,381 | Submarine Cables Trust Cert. 115 —120 115 —120 
78,949 | Swan United Electric Light, Limited .. — only paid} 5 3— 34 3— 34 38 | 34 
37,350 | Telegraph ane -* and Maintenance, Limited . ove 12 44—46xd) 44 -- 46 46 444 
150,0002 Do 5 p. c. Bonds, red. 1894 100 103 —106 103 —106 a ae 
58,000 | United River Plate Telephone, Linited ous 5 1g— 24 1— 2 
146,3702 Do. 5p c. Debenture Stock eee Stock 85 — 95 85 — 95 eee eee 
15,609 Weat African Telegraph, , Limited, Nos. “7,501 to 23,109... 10 6— 8 6— 8&xd 
150,0007 Do. do. do. . 8 p.c. Debs., repayable 1902 |. | 100 101 —105 101 —105 104 1024 
67,007 | Western and Brasilian Telegraph, Limited... 9 9 | 8h “ 
30,364 Do. do. do. Cum. Preferred .. | eg = 
189,700, Do. do. do. 6p.c.Debentures“A,”1910 100 | 105--108 | 105 —108 
237,2007 Do. 6 p. c. Mort. Debs., series “ B” of ’80, red. Feb., laend | 100 105 —108 105 —108 1074 |... 
West India and Telegraph, Limited 10 1h 18 4 | 
De 6p. c. Ist Preference... 10 10 93 | 
= p. c. 2nd Preference 10 | 8— 9 | 6 | 8 
Do. 5 per cent debentures (1917) No.1to 1,000 100 | 102—106 102-106 .. 
#1338000 Western Union of 08. Tel, 7 pc. 1st (Building) Bonds | $1,000 118 | —122 we |e 
* Bubject to Founders’ Shares. t Quotations on on Liverpool Stock Exchange. 


acces | PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED :— Blackpool Electric Tramway Company, Limited, £10 (£64 paid 
7%.—Electric and General Investment, shares of £5 (£1 paid), 2}—3}.—Founders’ shares, 200—225.—Elmore Foreign and Colonial Copper, Founders 
ares, 63—7}. ae Sims-Edison Torpedo Company, shares £20 (fully paid), 20—204.—Founders’ shares, 10—20.—Halifax and Bermuda Cable 
per cent. 80—90.—House to House Company (£5 paid) 24—8}.—Kensington and Knightsbridge Electric "Lighting Company, Limited, Ordi 
ares £5 italy pe id), 5j—6, lst Preference Cumulative 6 per cent., £5 (fully paid), —Manchester, Edison and Swan Company, £9 (£1 paid), se 
Oens in lectric Su upply Company, Founders’ Shares, 50—150.—Queen Anne’s ions L hting and Heating, Deferred shares of £10 Ae 
4} per preference shares of £10 (f Gat pal 103—4.—Woodhouse & Rawson Ordinary of £5 (£2 10s. 
—£6 Preference (fully paid), 23—8.—Ward’s Electric 


Baux Ratz or Discounz.—2 per cent, (April 28th, 1892), 
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THE CITY AND SOUTH LONDON ELECTRIC 
RAILWAY. 


By G. ANNESLEY GRINDLE. 


Tue use of electrical energy to actuate motors for producing mechani- 
cal motion followed closely on the introduction of electro-magnets. 
The first who seriously applied it to traction purposes appears to have 
been a Scotchman named Davidson, who during the years 1837 to 
1839 constructed and worked a so-called locomotive capable of carrying 
two persons. The source of power was a primary battery, and as may be 
imagined, the motor—or rather motors—were of a very crude descrip- 
tion. But the idea was more than a mere toy, as the car measured 
16 feet by 6 feet, and the total weight some 5 tons, while a speed of 
four miles an hour is said to have been attained. From this time on 
there were many and varied attempts to solve the problem, but the 
want of a reliable and reasonable source whence to obtain the neces- 
sary current militated greatly against any good results, and we may 
therefore pass over the period that elapsed, noting the invention of 
the Paccinotti machine in 1861, and the subsequent Gramme machine 
ten years later, till the Vienna Exhibition of 1873, when the first 
practical and scrious demonstration of electricity as a motive power 
was exhibited. A Gramme dynamo driven by steam engine, trans- 
mitting the current to a similar Gramme machine at a distance of 
nearly half a mile, and from which power was taken to work a pump. 
Subsequent to this the application of electricity as a producer of 
motive power progressed but slowly till the summer of 1879, when a 
small experimental railway was laid down at an exhibition in 
Germany. The successful result of this small line clearly fore- 
shadowed what could be done in this direction, and in 1881 an elec- 
trical line was permanently laid down for passenger traffic in Berlin, 
and continues in operation at the present date. In both the latter 
instances the electric current was gathered from the conductor as the 
car advanced, but at the close of 1881 the rapid development of 
storage batteries or accumulators gave fresh impetus to traction work, 
especially self-contained cars, and many and various experiments and 
demonstrations have followed which are of sufficiently recent date to 
call for no special reference. The bulk, however, of these schemes 
and experiments has dealt only with light work, such as running of 
tram cars, and very little until quite recently has been done in what 
_ be termed heavy work, that is to say, running of heavy trains 
and at considerable speeds. The first step in this direction was the 
Portrush Bushmill’s and Giant’s Causeway Tramway, in the North of 
Treland, which was opened in 1883. 

This line, when originally opened, was some 6} miles in length, and 
has since been extended an additional two miles. The line runs 
along the roadside, with many very severe curves and gradients, and 
has a3 feet gauge. The current is generated by water power, and 
conveyed to the motor by a rail erected at aslight elevation along one 
side of the track. The equipment consists of motor cars, but the 
loads carried are not of very great weight. Steam power traction is 
also employed in the working of the line, which makes it somewhat 
difficult to arrive at the actual results and cost of the electrical working. 

Following on this came the Bessbrook and Newry Tramway, which 
may be regarded as the first serious attempt to deal with heavy goods, 
mineral, and passenger traffic. This line was opened for traffic in 
October, 1885, and, in addition to passenger traffic, has to deal with 
a heavy goods traffic. The line is a little over three miles in length, 
running from the Great Northern terminus at Newry to Bessbrook, 
and is built on private property. The gauge is 3 feet, while the 
gradients average 1 in 80, with a maximum of 1 in 50. The line has, 
practically, a steady rise in one direction, against which the motor 
has to draw a load of 18 tons, plus the weight of car and passengers 
at the speed of six miles an hour, or a load of 12 tons at nine 
miles an hour. The power for working the generating dynamos is 
obtained from turbines at a spot about midway along the line, and 
the current is conveyed to the motors through a steel conductor laid 
midway between the main rails. ‘'wo motor cars, carried on 4 feet 
6 wheel based bogies, form the locomotive equipment, each car carry- 
ing 34 passengers, and weighing 8} tons without passengers and 
equipped with an Edison-Hopkinson dynamo motor of a normal out- 
of 20 horse-power, but which power in practice is often exceeded. 

he electric generating plant consists of two Edison-Hopkinson 
dynamos, capable of developing about 25 horse-powereach. One only 
is used at a time, and is found to be amply sufficient for the work re- 
quired. The designing of the plant and equipment of the line was 
carried out by Messrs. Mather & Platt, of Manchester, to the plans 
and under the superintendence of Dr. Edward Hopkinson. 

The conditions under which this line was constructed were fairly 
onerous, An outline of them was published in the Proceedings of the 
Institution of Civil Engineers, from which I make the following 
extract. “The company agreed to place the line entirely at the dis- 
posal of the author for a |period of time, and to purchase the elec- 
trical plant at a fixed sum when the above conditions had been 
complied with, and it had been shown that the cost of working, as 
evidenced by six months’ trial, did not exceed the cost of steam 
traction on a similar line. The work was commenced in November, 
1884, and the line opened for traffic in October, 1885, and was 
formally taken over by the company, as having fulfilled the con- 
ditions of the contract, in the following April. Since that time it has 
been in regular daily operation. Considerable credit is due to the 
constructors for the way in which the matter was faced, the risks in- 
curred, and the initiative made in this heavy class of work.” 

Following on this comes the subject of the present paper and a 
short history here may not be out of place. In 1884 an application 
was made to Parliament for powers to construct an underground line 
from the City to the Elephant and Castle, and granted. The want of 
such an undertaking long been felt, and various schemes had been 


suggested to afford facilities for communication between the City of 
London and the densely populated districts on the south side of the 
river, and relieve the congested trafiic over London Bridge, which, in 
1886, when the railway was commenced, was estimated at 7,000,000 
vehicles and 56,000,000 foot passengers perannum. The course taken 
from the line was from a terminal station adjoining the monument 
under the Thames a few yards above London Bridge and beneath the 
Borough, Blackman Street and Newington Cauzeway to the Elephant 
and Castle, following as nearly as possible the line of the roadway, and 
so avoiding the cost of land purchase and compensations. The work 
of construction was commenced in 1886, and so gratifying were the 
results of the operations on this first section, involving, as it did, the 
difficulties of tunnelling under the Thames, that the directors applied 
to Parliament in 1887 for further powers authorising them to extend 
the line to Stockwell, making in all a distance of some 3} miles. 
The route for this extension was from the Elephant and Castle along 
the Kennington and Clapham roads with stations at Kennington, 
Kennington Oval, and Stockwell. The work of the extension pro- 
ceeded concurrently with a completion with the original section, and, 
for obvious reasons, the opening of the first portion was delayed until 
the completion of the scheme in its entirety from the City to Stock- 
well. Since the opening of the line to Stockwell further powers have 
been sought and obtained for an extension to Clapham Common. 
This extension, however, has not yet been carried out, but will doubt- 
less shortly be commenced, and cannot but prove a valuable addition 
to the undertaking, Stockwell being, at present, at any rate, a poor 
centre for a terminal station. The system of tunnelling is somewhat 
novel, and introduced into this country by Mr. J. H. Greathead, 
M.Inst.C.E., to whom the design of the line is due and under whose 
able superintendence the construction works were so successfully 
carried out. Entirely separate tunnels are employed for the up and 
down lines, so avoiding all possibility of collision between trains ap- 
proaching each other in opposite directions. The material used in 
the construction of the tunnels is cast iron, built up in consecutive 
rings, each ring being composed of several segments with a 
key piece. The tunnels are driven by a shield which in form 
may be described as like a tube some 10 or 12 feet long with 
a bulkhead, the internal diameter of the tube being slightly larger 
than the external diameter of the iron tunnel. A short length of 
soil is excavated in front of the shield which is then driven ahead by 
means of hydraulic power, and the segmental ring is built up within 
the shield tube in the resultant gap caused by the forward movement 
between the bulkhead and last built ring of the tunnel. The 
diameter of each tunnel is about 10 feet, the stations are of brick and 
usual construction of arch and invert and have a diameter of 22 feet. 
The two tunnels run as a rule side by side, excepting under the 
Thames where one line is directly above the other. The depth of 
the tunnels below the surface of the roadway varies from 50 to 70 
feet, and is consequently below all sewers, gas pipes, water pipes and 
subways, and causing no disturbance to the surface of the roadway. 
At such a depth the question of ventilation would appear to be a 
serious one, but as a matter of fact the tunnels are self-ventilating, 
and no special arrangement or machinery whatever is employed to 
effect what is generally acknowledged to be a very satisfactory state 
of the airin the tunnel. This is due chiefly to the employment of 
separate tunnels for up and down traffic; the trains fit the tunnels 
almost like pistons with the result that every train is continually 
changing the airs, pushing so to speak, a column of air to the station 
ahead whence it escapes by means of the lift shafts, and sucking air 
from the shafts of the station last passed. Of course at such a depth 
steam locomotion would be out of the question, and originally it was 
proposed to work the line by the means of cable haulage, and, in fact, 
contracts for such means of running were actually entered into. In 
the interval, however, that elapsed between the first conception of the 
undertaking, and the time when its accomplishment was in the near 
future, the application of electricity to traction purposes bad been 
advancing by leaps and bounds and with the success attained on the 
Newry and Bessbrook line (on which the loads dealt with as men- 
tioned before were but little, if any, less than those it was proposed 
to ryn on the South London line), Messrs. Mather and Platt were 
induced to approach the directors of the line with a view to obtain- 
ing their consideration as to the advisability of employing electricity 
as their motive power in lieu of cable, and to submit a complete 
scheme for the purpose, together with proposals for the working. The 
matter was the subject of long and careful deliberation by the board 
of the company, and was warmly taken up by the chairman, Mr. 
Charles Grey Mott, and to whose untiring energy and deep interest 
in the matter a great part of the success of the undertaking is due. 
The submitted scheme was eventually accepted in its entirety, and a 
contract entered into in the early part of 1889 for the equipment of 
the line in accordance with the same. In addition to the actual 
equipment of the line, an offer was also made to work the line fora 
period of 12 months, or at the option of the company to guarantee 
the cost of haulage according to a sliding scale depe ident upon the 
train mileage run per annum, commencing at 3°5 pence per train 
mile for the full possible mileage of 384,800 miles per half year. The 
trains under the guarantee to consist of locomotive 10 tons, three 
coaches of 4°25 tons each, and 100 passengers. During the summer 
of 1889 various experiments were carried out on a short length of the 
line then completed, by a temporary plant at Great Dover Street 
station and two experimental locomotives. The experience gained in 
these trials was at the same time both unique and valuable, affording 
an amount of information which had never before been attained, and 
which proved invaluable in working out many subsequent details. In 
the meantime the construction of the plant proceeded rapidly. In 
close proximity to the Stockwell terminus of the line on a large plot 
of land which serves as a general depét, a spacious engine house, in 
which the entire current employed in working the line is generated, 
was erected. 

The plant supplied consisted of three generating dynamos of the 
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Edisor-Hopkinson type, each having an output of 450 ampéres at 
500 volts. The machines are compound-wound with bar armatures, 
and are about the largest machines of the class that have ever been 
constructed, the total weight of each machine being over 17 tons. 
The driving is effected by means of link leather belts 28 inches wide 
and to increase the grip, the belt is led under a jockey pulley. Each 
dynamois independently driven by a vertical compound engine designed 
and constructed for Messrs. Mather & Platt by Messrs. John Fowler 
and Co., of Leeds. The high and low pressure cylinders are 17 and 
27 inches internal diameter respectively, and are both steam 
jacketted. The stroke is 2 feet 3 inches, normal running speed 100 
revolutions per minute, giving a piston speed of 450 feet per minute. 
The engines are fitted with automatic expansion gear on both high 
and low pressure cylinders controlled by a high speed governor 
driven by ropes directly from pulley on crank shaft. The steam 
pressure employed is 140 lbs. per square inch. The fly-wheels are 
very massive, 14 feet in diameter, 28 inches wide on face, and weigh 
14 tons. Each engine will indicate 375 horse-power, and in practice 
two engines and dynamos are employed, and are amply sufficient to 
work the entire line, the third engine being kept in reserve. The 
engines are supplied with steam from six steel boilers of the Lanca- 
shire type, 28 feet long, 7 feet diameter, and are fed with fuel by 
means of Vicars’ mechanical stoker. The water supply is effected 
by means of two Worthington pumps, and before entering the boiler is 
forced through two feed water heaters, heated by the exhaust steam 
from engines. Since the opening of the line, and in view of the 
extension to Clapham Common, a fourth engine and dynamo similar 
to the original three have been erected, also two additional boilers. 
The boiler house is below the general ground level, which greatly 
facilitates the stoking, the fuel being simply tipped straight into the 
hoppers, and so avoiding all cost for elevating, &c. Adjoining the 
engine house is a fitting shop where minor repairs can be carried out. 
From the dynamos the current generated is conveyed by means of 
lead covered cables to a massive but simple switchboard, and is there 
distributed to the feeding mains. These mains or cables, of which 
there are four, are of well known Fowler-Waring manufacture, and 
consist of a 61/14 B.W.G. copper core, insulated with patent insulating 
material, lead sheathed. The cables are carried on brackets along the 
sides of the tunnel and led into the various signal boxes. In the 
signal boxes are fixed small slate distributing boards fitted with plugs 
and fuses, and from these the current is conveyed to the working 
conductor by means of feeder cables. The working conductor is of 
steel of channel section, specially rolled for the purpose, and of such 
composition as to ensure its having a low specific resistance. It is 
carried by glass insulators which are cleated with creosoted blocks to 
the sleepers and laid between the two main rails at a distance of 
about 1 foot from jone rail, this position being rendered necessary 
on account of the low position of the central buffer coupling. The 
lengths of conductor are fished with two small fish plates and four 
bolts, as a mechanical coupling, while the electrical connection is 
ensured by means of a laminated copper strip secured by four copper 
rivets. The steel conductor is not continuous but broken at every 
station. The intervening gap, a length of some two feet, being made 
up with a piece of well seasoned oak, by which means it is possible 
to isolate any one section of the line without interfering with the 
remaining sections, or in the case of any accidental failure occurring 
on any section, it automatically disconnects itself from the system. 
At the points and crossings which are in every respect similar to 
ordinary railway practice, the shoes or collectors have to be lifted over 
the crossing rail, the level of the conductor being one inch below 
that of the main rails. ‘This is accomplished in a simple and effective 
method by means of inclined wooden planes up which the shoes run. 
The insulation throughout the line is exceptionally high. The daily 
test of the entire system, which includes generators, switchboards, 
cables, feeders, working conductor, points and crossings, locomotives 
and lighting circuits, with the full pressure of 500 volts, does not give 
a leakage current of one ampére, or considerably less than one horse- 
wer, and is often as low as ‘4 of an ampére. The conditions of the 
ine, naturally, are highly favourable in this matter, no difficulty with 
weather having to be contended with. The return circuit is made 
by means of the main rails which are connected in addition to the 
ordinary fish plates with copper connecting strips fixed in the same 
manner as in the working conductor. 

The electric locomotives, of which 14 were supplied for working 
the line, were each designed to be capable of exerting a tractive force 
of 3,000 lbs. and running at aspeed of 25 miles per hour. In general 
appearance the locomotives closely resemble steam tram motors. The 
weight of each locomotive is 10 tons, and it is carried on two axles 
with a wheel base of six feet. In the construction of these motors 
a striking and novel departure from anything that had previously 
been attempted was e with regard to the armature. Instead of 
being, as in previous engines, connected with the driving axles by 
means of gearing belts or chains, the armatures were actually built up 
on the axles themselves, thus entirely obviating all the necessary 
incumbent complications that had hitherto been in vogue. The 
magnets are supported partly by the axles and ee suspended from 
the car itself, an arrangement which allows of a certain amount of 
freedom of angular motion round the axle, yet always remaining con- 
centric with the armature. A separate and independent motor is 
fitted on each axle. The motors are series wound, and the armature 
revolution per minute of course varies with the speed of the train. 
At 20 miles per hour, the revolutions are approximately 250 per 
minute. The current is taken from the working conductor by means 
of three sliding shoes fixed by hinged supports to the frame. The 
shoes are of cast-iron, and it is found in practice that they will run 
about 10,000 miles before requiring renewal. From the shoes the 
current is carried by an insulated cable to the main resistance switch, 
which controls both motors. The resistances are placed in series 
with the motors, and gradually cut out as the switch is put over. A 
second switch controls the reversing movement, which is effected by 


changing the direction in which the current passes through the arma- 
ture. The locomotives are fitted with band and air brakes, the 
latter being of the well-known Westinghouse type and continuous 
throughout the train. To work the air brake » supply of compressed 
air is carried in two steel reservoirs on the locomotive, and replenished 
at Stockwell on every round journey. Connection between the loco- 
motive and carriages is effected by means of a central buffer coupling. 
The trains are made up of three coaches, each constructed to carry 34 
passengers, open from end to end with two longitudinal seats like 
those in an ordinary tramcar. Entrance into the cars is gained by 
means of end doors, and between the carriages intermediate platforms 
are fixed fitted with collapsable side gates. The carriages, which are 
29 feet over all, are carried on two four-wheel trucks, and exclusive 
of passengers, weigh over 7 tons each. The lighting is effected by 
means of incandescent lamps, supplied with current from the working 
conductor. 

The gauge of the line is standard 4 feet 84 inches, and the rails, 60 
lbs. weight per yard, are of Ebbe Vale steel. The track is not 
ballasted, the cross sleepers merely resting on the sides of the iron 
tunnel. The road has many severe curves and gradients, the sharpest 
curve having a radius of 14 chains and the heaviest gradient being 
1 in 14 with, and 1 in 25 against, the load. 

A complete telegraphic and block signalling system is carried 
throughout the line. 

Such is a brief description of the line and its equipment; the 
entire electrical portion of the latter being constructed by Messrs. 
Mather and Platt, of Manchester, from the designs and under the 
superintendence of Dr. Edward Hopkinson, a partner in the firm. 

A few words on the working and results may perhaps be of interest. 
On November 4th, 1890, the line was formally inaugurated by His 
Royal Highness the Prince of Wales, who, accompanied by His late 
Royal Highness the Duke of Clarence, made the journey from the 
City to Stockwell and visited and inspected the plant and works. 
Shortly after this the line was passed by the inspectors of the Board 
of Trade, and eventually opened for public traffic on December 18th, 
1890. 

Upwards of 18 months have therefore elapsed since the public 
opening, during which time the line has been in daily operation. 
For the first few months a train service of some 12 trains per hour 
each way was maintained, but with the growing traffic this has been 
increased, until at the present time, during the busy hours of the 
morning and evening, as many as 16 and 17 trains per hour are run. 
The public appreciation of the line is shown by the increasing num- 
ber of passengers carried. For the half year ending June 30th, 1891, 
the number of train miles run was 141,408, and passengers carried 
2,412,343. For the second half year, ending December 31st, 1891, 
the train mileage run was 188,666 miles, and passengers carried 
2,749,055, exclusive of season ticket holders, the revenue from which, 
on the average fare, would represent 37,300 additional passengers, or 
a total of 2,786,355. The revenue receipts and expenditure have 
been, for the first half year, receipts, £19,637, expenditure, £15,520 ; 
or a balance to the good of £4,117. For the second half year, 
receipts, £20,243, expenditure, £15,516; balance to the good, £4,727. 
These figures are significant, when compared with the train mileage 
and passengers carried, 47,258 train miles more having been run, and 
374,000 more passengers carried during the second half year, while 
the total expenditure has been £4 less, which reflects much credit on 
both the general manager and engineer, Messrs. T. C. Jenkin and 
Basil Mott, for the manner in which the working of the line has been 
conducted. It isto be regretted that this meeting was not a few 
weeks later, when the results of the present half year would have 
been available for comparison, but to date since the opening of the 
line the total mileage run is over 500,000 miles, and the number of 
passengers carried upwards of 7,000,000. The percentage of expen- 
diture to receipts may appear high, but a careful study and analysis 
of the figures, show that this is not abnormally due to the traction 
expenses ; the cost of locomotive and generating power, including 
salaries, office expenses, general superintendence, running expenses 
(including wages connected with the working of locomotive and 
generating engines, coal and coke, gas, water, oil, tallow, and other 
stores); repairs and renewals, (including wages and materials), only 
amounting to 40 per cent. of the total expenditure, or 30 per cent. of 
the gross receipts, which, I venture to submit, will compare favour- 
ably with any other mode of traction. From these figures it will be 
seen that the cost per train mile for the last half year was just under 
8d., while under the sliding scale before mentioned, the cost per 
train mile on the mileage run would have been 7°125d. But in the 
actual cost of 8d., drivers’ wages aud other items are included, which 
were excluded in the sliding scale, and if deducted, bring the actual 
cost down to 5}d. per train mile. This, I think, will be generally 
admitted as highly satisfactory, especially when the serious increase 
of the train load (no less than 40 per cent. above that originally 
stipulated for), caused by the increased weight of carriage, is taken 
in consideration—the total train load for the 5}d. per mile being 40 
tons. The working of the plant and line has been both regular and 
satisfactory. 

On no single occasion during the whole period that the line has 
been in operation has there been any accident or stoppage of the 
generating dynamos, showing conclusively the security and certainty 
with which electrical plant can be worked. Slight delays have 
occurred from time to time with the locomotives, but these have in 
almost every instance been distinctly due and traceable to the unex- 
pected load and strain put upon them, and in spite of which the 
record of work done by these locomotives will compare fayourably 
with that accomplished by steam locomotives. The average mileage 
of the locomotives in regular use during the past year has been no 
less than 27,000 miles, while on a well equipped steam road the 
average is 20 to 23,000 miles per locomotive. The success of the line 
is further shown by the numerous similar pr jects which have 
followed. Last year a Bill was passed through Parliament authorising 
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the construction of the Central London Railway, a line seven miles 
in length extending from the City to Bayswater to be constructed in 
the same manner, and to be worked electrically on similar principles, 
but on a much larger scale. During the present session no less than 
six Bills have been presented applying for powers to authorise the 
construction of similar undertakings. Of these six Bills, four of 
which are applications for new lines and two for extensions of exist- 
ing powers eine the extension of the City and South London 
line to the Angel, Islington), three have passed through both Houses, 
namely, the Baker Street and Waterloo line, the Great Northern and 
City line, and an extension to Liverpool Street of the authorised 
Central London line, The Great Northern and City line running from 
Drayton Park to Finsbury Pavement is of exceptional interest, being 
intended to relieve the Great Northern traffic, and over which it is 
se to run the ordinary rolling stock of the Great Northern 

ilway). The above Bills in the first instance were referred toa 
joint committee of both Houses appointed to consider the whole ques- 
tion as to the best method of dealing with the electric and cable rail- 
ways’ schemes, and to report their opinion as to whether underground 
railways worked by electricity or cable traction are calculated to 
afford sufficient accommodation for the present and probable future 
traffic. The Joint Committee, after having met on several occasions 
and having had submitted to them a large amount of evidence, 
reported strongly in favour of the various schemes, and with regard 
to electric traction as follows :— 

“The committee report that the evidence submitted to them was 
conclusively in favour of the sufficiency and special adaptability of 
electricity as a motive power to the proposed underground tubular 


railways.” 

It may» therefore, be assumed that before long this system of trans- 
port will become fairly general in London, affording, as it does, a 
cheap, rapid, and safe mode of conveyance. 

On the table is a small model of Bessbrook and Newry motor car, 
also a model locomotive of the same power as the City and South 
London line, and but little more in weight, with Hopkinson’s patent 
double motor in which a single magnetic circuit embraces both arma- 
tures, the motors being carried entirely from the framework, and, 
therefore, on springs and driving the axles by diagonal connecting 
rods according to a plan devised by the late Mr. Lange, of Messrs. 
Beyer, Peacock & Company, Limited. 


ON A MULTIPLE INDUCTION MACHINE FOR 

PRODUCING HIGH TENSION ELECTRICITY, 

‘AND ON SOME REMARKABLE RESULTS 
OBTAINED WITH IT.* 


By Lorp ARMSTRONG., C.B., F.R.S. 


(Concluded from page 115.) 


The figures also show in the most unmistakable manner that the 
wires, as well as the spark, exercise a dispersive force. I am inclined 
to think that the dispersive action of the wire differs only in degree 
from that of the spark. We see in the lines emanating from the 
wires evidence of a molecular disturbance in the material which 
shoots off the molecules of air in contact with the wire. When the 
action is very strong, as it is near the sparking terminals, the 
external molecules of the metal are themselves shot off, as is evident 
from the fact that the positive wire becomes reduced to a neck alittle 
in rear of the sparking end when subjected to a prolonged succession 
of Leyden battery discharges. It is also well known that if a dis- 
charge from a powerful Leyden battery is sent through a very fine 
wire, the whole wire is exploded. Under ordinary conditions the 
cohesion of the molecules restrains their movement within very 
narrow limits, and confines their action to mere impulse on the sur- 
rounding air. Now, it appears to me that we may regard the track 
of the spark asa line of conducting air, which, having no cohesion 
to keep its molecules together, is exploded at every discharge, and, 
consequently, produces a far greater amount of dispersion than the 
wire. The force} of the lateral discharge at short distance is v 
great. In all cases the dust beneath the conducting wires was toe | 
into the card, so as to leave a permanent delineation of the wire. 
The dust also over all parts of the figure, where the action was strong, 
was forced into the card, so as to leave a stain after the loose dust 
was shaken off, and thus a staincd picture of remarkable accuracy, 
embracing the greater part of the figure, was in some cases preserved. 

In all the figures the emanations from the positive and negative 
wires are of the same character, but present a great superiority of 


_ power on the positive side. This superiority is, however, much greater 


in the case of coil discharges than in battery discharges. This may be 
attributed to the oscillations between the inside and outside coatings 
of the Leyden jars suffering far less degradation than those between 
the terminals of the coils. If there were no degradation, the forces 
exerted on the positive and negative side would be equal and the action 


* Royal ose Received May 18th, 1892. 
t In one case I knocked a large piece out of the bottom of a thick 
glass trough, containing only an inch depth of water, by discharging 
an under-water spark along the bottom. 


everlasting. The application of wet string to the battery lessens the 
difference between these opposite forces, but it augments the lateral 
displacemeut of dust from both wires, while it diminishes the 
explosive force of the spark. 

Diagrams of the dust Ngee are annexed, but, though admirably 
drawn, they necessarily fall short of the photographs in showing the 
delicate lines and shadings of the actual figures. The following is a 
descriptive list of the figures :— 

No. 1 was produced by a succession of sparks from six combined 
coils discharged simultaneously. The poh of the sparks, the sur- 
rounding circular lines, the impress of the positive and negative wires, 


Diagram 1. 


the strong emanations from the positive wire and the feeble ones 
from the negative, are shown in this figure, as well as in most of those 
which are to follow, 


DiaGRam 2. 


No. 2 may be regarded as a transverse section of No. 1, being pro- 
duced by similar sparks delivered vertically through a hole in the 
dust plate when fixed horizontally midway between the sparking 
points. It shows that the discharge is surrounded by circular lines 
in the transverse as well as in the longitudinal direction. 

No. 3 was produced by a succession of discharges from four 
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4-gallon Leyden jars joined up in pairs, two in parallel and two in of a double wire reunited at the sparking point. The double wire 
series. It will be observed that the circular lines are much more is bent into opposing bends and angles to show thefrepellent action 
strongly developed than in the preceding figures, but that the radia- of the radial emanations. This figure was taken on glass instead of 
tions from the wires are less so, ° on card, and as the dust is so very easily moved on‘iglass the spark 


No. 4 is the tranverse section of No. 3 taken in the same manner was taken from only one coil without the intervention of a Leyden 
as No. 2. : s o* "a jar. It will be observed that there is a very peculiar dark d 
No. 5 shows; the effect_of splitting the positive current by the use ying outside of each wire, and that each, band merges in a dark 


an 
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DraGram 7. 
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patch on each side of the sparking point. These bands and — plate at equal distances from the centre and from each other. It 
may be assumed to represent places where the dispersive force is will be observed that the lines are not obliterated behind the glass 
considerably reduced. . tubes, and that curious new curves are developed. It will also be 


D1aGRamM 4. 


noticed that the circular outline of the figure is changed by the 
operation from a circular to a twelve sided form. A. — angle 
is thrown out opposite each glass tnbe, and another midway between 
every two. 

No. 7 shows another dust plate similarly treated, but more lightly 
covered and without the glass tubes, instead of which two flat screens 
of cardboard, 3 inches high and 2 inches wide, were fixed perpen- 
dicularly on opposite sides of the centre. In this case, although the 
lines. curve inwards behind the screens, they gradually die out 
towards the centre and leave the middle portion undisturbed, but by 
reducing the height of the screens to the level of the sparking point 
the whole sheltered space became wholly filled up with lines as in the 
two previous cazes. 

No. 8 shows a stained figure remaining on the card after the dust 
was shaken off. Although there are some small portions where the 
stain has failed to take effect, the figure is, upon the whole, preserved 
with remarkable accuracy. 

Another experiment showed a circular barrier of six wooden hemi- 
spheres, each 14 inches diameter, and touching one another, formed 
round the centre of the dust plate, and the dust was swept off the 
inner space before making the experiment. The positive sparking 
point was level with the top of the hemispheres, and the discharges 


were delivered from a Leyden battery of two 4-gallon jars in series. mo 
The whole of the dust outside the barrier was thrown into lines which per 
formed arches over each touching point of the hemispheres, and the ad 
spandrils were filled up with inverted curves. Although it is not easy per 
to see how these arches and curves can be attributed to eddies, yet dec 
appearances favour the view that the lines are due to the combined sid 
of obstructed air drift and electric polarity. A barrier formed to | 
by a continuous perpendicular screen of the same height as the the 
hemispheres almost entirely prevents the formation of lines. beii 
Reverting to the subject of the development of heat at the nega- sio! 
tive side of the arc, the question arises, from what source is the heat to 
derived ? It cannot be acquired by conduction from the flame, for sou 
Diaaram 8. mere conduction would heat both wires alike, nor can it be the result I 
of convection, for the arc is stagnant in the longitudinal direction. ab 
No. 6 is a transverse section of battery discharges showing the The only explanation I can see is that the negative wire requires the 
deflections of the circular lines produced by the interference of six time to take up the sudden gushes of current that come over from s 


glass tubes 24 inches long by §ths inch diameter erected on the dust the opposite side, and which, not being instantly carried onward, pro- effe 
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duce a tumultuous agitation of molecules at the receiving end of the 
wire, resulting in the manifestation of heat. The thicker the wire 
the greater the facility of passing on the current, and hence less heat 
is evolved ina thick than in a thin wire. On the other hand, the 
positive wire receives comparatively small returns, and therefore a 
relatively thin wire suffices to pass on the pulsations without its being 
heated to ignition. But the question remains, why is it that so much 
less heat is aoe by the spark discharge than by the arc dis- 
charge? Probably the chief reason is that the spark represents less 
quantity of current, though higher in potential. Another reason may 
be that the spark expends more energy in mechanical disturbance 
than the are. Then, again, there is the question, what is the relation 
between the spark and the arc? I cannot find that the spark is 
possessed of mechanical impulse in the direction of its length any 


Dracram 5. 


more than the arc. Both produce lateral but not longitudinal dis- 
persion. I have discharged a quick succession of powerful sparks in 
a downwaid direction so as to pierce a piece of thick cardboard sus- 
pended from a delicate balance-beam, but without effecting any 
decided disturbance of the balance. Every spark left a burr on each 
side of the card apparently equal in size, which alone is sufficient 
to show that the spark does not pierce like a needle. Probabl 
the are and the - are of much the same nature, the spar 
being a single act of discharge and the arc a multitudinous succes- 
sion of minutely divided sparks, of which none are sufficiently strong 
to produce any violent disturbance of the adjacent air. The hissing 
sound emitted by the arc seems to favour this view. 

I now come to another set of experiments, which will only require 
a brief notice. They were designed ¢ to show the effect of passing both 
the arc and the spark through an intervening combustion flame. 

Speaking generally, the intervention of flame has much the same 
effect in increasing the length of the disruptive discharge, whether 


in the shape of arc or spark, that is effected by rarefaction of air; but 
I will here only particularise some curious effects I obtained with the 
flame of paraffin candles. The annexed series of experiments exhibit 
the effects observed in each case. 

In experiment No. 1, the positive wire was immersed in the flame 
and the negative wire clear of it, both wires being of platinum and 
of 22 gauge. A brilliant jet of pale yellow flame was projected 
from the positive wire but did not go beyond the candle flame. 
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Fia. 3. 


Fig. 1. 


Nothing was to be seen in the interval between the flame and the 
negative wire, which, nevertheless, heated as usual. It is quite possible, 
however, that there might be an arc communication rendered invisible 
by the intense brilliancy of the jet within the cindle. 

In experiment No. 2, the negative wire was immersed in the flame, 
and the positive wire kept clear of it. Here the direction of the jet 
was reversed, and the negative wire, instead of heating, became 
covered with a clot of carbon; but with a thinner wire the negative 
did heat, and no clot of carbon was formed. 

In experiment 3, both wires were clear of the flame. In this case 
two jets of brilliant light appeared in the flame with a slight 
separation and an appearance of conflict between them. 

In No. 4, two candles were brought together so as to form one broad 
flame in which both wires were immersed. In this case a large clot. 


Fic. 5, 


Fic. 4. 


of carbon accumulated on both wires, and neither of them heated. 
An examination of the carbon showed it to be deposited in very 
beautiful fluorescent and fern-like forms. It would have quickly 
filled up the whole interior of the flame had flakes not fallen off as 
the mass grew in size. 

In No. 5 the two candles were drawn asunder so as to leave a small 
vacant space between them. Nothing could be seen to pass this 
dividing space, but the results remained the same as in the previous 


case. 

The repellent action which is exhibited in all these cases is not easy 
to explain, seeing that the discharge on both sides seems bounded by 
the exterior of the candle flame. 

I am at present continuing my experiments, but under the altered 
conditions of discharge in rarefied air. As these experiments are 
far from complete, I must reserve them for a future communication. 

I must not, however, close this present paper without referring to 
an experiment of quite a different type from any of the preceding, and 
which was made long ago with my large hydro-electric machine. 
In that instance two wine glasses, filled to the brim with specially- 
distilled water, was placed in juxtaposition, leaving only a space of 
about } inch between them. A long cotton thread was then coiled 
up in one glass, and the upper end of the thread dipped into the 
water of the other glass. When the steam was turned on, the thread 
was drawn out of the glass in which it was coiled and conveyed with 
great rapidity into the other glass, and for a few moments a rope of 
water remained suspended between the lips of the two glasses. It 
was only when the machine was at its maximum power that I could 
do this, and it never reached its highest power when used within the 
London building; but with my multiple machine I have succeeded in 
reproducing the experiment in a modified form. Taking two glasses 
of the form shown in fig. 6, placed near to each other as in the 
original experiment, I inserted in one of them a block tin cup in the 
manner shown in the figure. Into this cup I coiled a string composed 
of ten strands of fine lamp cotton, which, when laid together, were of 
a sufficient section to make an easy fit for a hole 4th inch in diameter. 
The negative wire was put in contact with the tin cup, and the 
positive wire was inserted. in the other glass. The upper end of the 
cotton string was then laid over the edges of the two glasses, and the 
tin cup and the positive glass were then each filled with chemically 
pure water up to the same level. When the current was turned on 
the cotton string commenced to crawl over the —— of the two 
glasses, and never ceased to travel, until it was ily transferred 
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from the negative cup into the positive glass. It was natural to 
expect that the water with which the cotton was loaded would 
travel with the cotton and raise the level of the water in the positive 
glass above the level of that in the tin cup, but the contrary was the 
case. The water lowered in the positive glass and overflowed in 
the tin cup, the surplus descending into the empty spece beneath 
the cup, where its quantity could be seen and estimated. In 
sbort, the cotton travelled one way and the water the other, notwith- 
standing that the flow of the water was in opposition to the motion 
of the cotton. No spark between the glasses until the tail of 
the cotton ceased to touch the water in the cup, and then sparks 

sed in profusion. When the cotton was restrained from travelling, 
the water came over from the F peg side in great abundance, but 
when the cotton was dispensed with, and the gap between the vessels 
was bridged by a siphon glass tube, the water entirely ceased to pass. 
I am therefore led to believe that the intervention of capillarity is 
essential to the production of the effect. 

The tin cup is not essential to this experiment, and was merely 
used to afford a separate lodgment for the water brought over from 
the er side, and at the same time make the best possible contact 
with the water it contained. 


Fig. 6. 


Fig. 7 shows this experiment in a still more striking form. In 
this case the positive glass-was dispensed with, and the upper end of 
the cotton coil was passed into a glass bulb through a nozzle, the 
aperture in which was just sufficient for the cotton to fill without 
appreciable friction in moving. A knot was made at the end of the 
cotton to prevent its dropping back through the aperture, and water 
was then poured into the bulb until nearly full, and a cork, with the 
conducting wire through it, was inserted. The bulb was held over 
the metallic cup with the nozzle dipping into the water. When’ the 
current was turned on the cotton climbed up vertically, and continued 
to pass until it filed the bulb. Even when the nozzle was lifted a 
quarter of an inch clear of the water the cotton continued to travel. 
The smallest —_— of salt added to the water, or a minute quantity 
of anything that increased its conducting power, destroyed the effect 
and caused gas to appear at the electrodes. 

The only experiment that I know of that presents any analogy to 
the effect thus obtained is that which appears to depend upon what 
is called electrical endosmose, in which case a porous diaphragm has 
the power of transmitting water from a cell containing a positive 
electrode into an adjoining one containing a negative electrode. If 
we may assume the capillarity of the cotton to represent the porosity 
of the diaphragm, it is reasonable to sup it capable of transporting 
the water. Then as to the cotton travelling in the reverse direction, 
that may possibly be due to the re-action attending the transmission 
of the fluid. At all events it would appear that capillarity is con- 
trollable by electricity, and the question arises, what is the relation- 
ship between the one and the other ? 

difference in the action of the current in this experiment and 
in that which I made with the hydro-electric machine consists in 
this:—That in the early experiment one thin cotton thread was 
moved with a high velocity, while in the latter experiment a mass of 
cotton equal to more than 100 similar was moved with a 
low velocity. This difference is probably due to the current being 
continuous in the one case and pulsatory in the other, also to its 
being of higher —— and smaller volume in the hydro-electric 
than in the multiple machine. When I attempted to use a single 
fine thread with my present machine the water upon it immediately 
boiled, and the t' was destroyed by spatks. 

My acquaintance with the literature of electricity is very limited, 
Other vocations have for many years diverted my thoughts and my 
reading from electrical science, and if I have in any case advanced as 
a novelty what has been done before I hope it will be attributed to 
ignorance and not to intention. It was a within the last few days, 
and after the foregoing paper was printed, that I was made aware of 
the fact that I am not the first to use dust figures in electrical 
research, but I am still unaware that the experiments I have described 
have, in their results, any substantial coincidence with the recorded 
— of investigations. 

e actual operation of producing dust figures by the discharges of 
an induction coil was exhibited by the author on concluding the 


reading of his paper. Two figures were produced, the one agreeing 
with the split current figure given above, and the other a new figure 
obtained by arching the positive wire and causing it to touch the 
plate at a succession of points. 


NEW PATENTS—1892. 


12,359. ‘“ Working by electricity weaving and spinning machinery.” 
F, F, and H. Curwen. Dated July 4th. 

12,381. “ Improvements in the manufacture of plates for storage 
batteries or accumulators and the accessories thereto.” E. B. Bricur 
and M. Barrzy. Dated July 4th. 

12,382. “Improvements in the manufacture of wire, strips, and 
the like by electro-deposition.” R.D.Sanpzrs. Dated July 4th. 

12,396. “Improvements in the lighting of :ailway trains elec- 
trically.” I. A. mis. Dated July 4th. ‘ 

12,397. “An improved method of regulation of the potential 
difference of electrical conductors, more particularly with regard to 
the variation caused by the varying current in the middle or “ third ” 
wire of a three-wire system.” J.SayErs. Dated July 5th. 

12,436. “Improvements in electric insulators.” H. H. Lake. 
(Communicated by L. McCarthy, United States.) Dated July 5th. 
(Complete.) 

12,442. “Improvements relating to the lighting and heating of 
railway and other vehicles by electricity.” L. D. AprzR, J. LowEn- 
BERG, 8. YounG, and M. Moskowrrz. Dated July 5th. (Complete.) 

12,468. “Improvements in electricity meters.” J. EpMonpson 
and J. Outton. Dated July 6th. 

12,476. “ Animprovement in induction coils for medical purposes.” 
F. Brown and A. , etna Dated July 6th. 

12,506. “A new improved telephone transmitter.” R. H. JonEs. 
Dated July 6th. 

12,511. “Improvements in electro-magnetic clutches.” KE. 
Wittans, widow and administratrix of the late P. W. Wirzans. 
Dated July 6th. 

12,528. “Improvements in me apparatus and switches.” 
G. L. AnpErs and W. ted July 7th. 

12,618. “An improved combination wall socket and switch for 
electric currents.” L.Scuramm and 8.T.Wyanp. Dated July 8th. 

12,619. ‘“ An improved electric switch.” L.Scuramm and §. T. 
Wvyanp. Dated July 8th. 

12,631. “Improvements in the manufacture of India-rubber, and 
substitutes for India-rubber, for insulating and other purposes.” T. 
S. Lemon. Dated July 8th. 

12,655. ‘“ Improvements in conduits for electric orcable roads.” P. 
Wits. (Communicated by C. H. Bates, W. A. Miller, and W. 
Ragan, United States). Dated July 9th. 

12,665. ‘Improvements in the mode of constructing and forming 
accumulators with pure crystalline peroxide of lead, heated.” G. 
Garassino. Dated July 9th. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 189]. 


The Price of ali Specifications (old and new) is now 8d, each. 


184. “Improvements in armatures of dynamo machines.” R. E. B. 
Crompton. Dated January 5th. In place of the crank connecting 
pieces usually employed to connect two bars, which form two suc- 
cessive parts of a turn of the winding, the inventor places at each 
end a built up arrangement of segments, insulated from one another 
in a manner similar to the commutator or collecting cylinder of a 
direct current dynamo. He secures by soldering, brazing, screwing, 
or other suitable means, the connecting pieces intended to connect 
the bars in their due successive order into these segmental heads in 
two planes of rotation. In this manner the whole of the end con- 
nections of the armature can be built up into their position on the 
two segmental heads, and these end connections can be slid into 
position complete as a whole, so that the bars forming the winding 
can then be secured to them by screwing or soldering in the ordinary 
manner. 5 claims. 


185. “Improvements in dynamo machines.” R. E. B. Crompron. 
Dated Janu 5th. Relates to improvements in the collecting 
apparatus of dynamo machines, and more particularly to the collect- 
ing brushes or rubbers which rub upon the surface of the commuta- 
tor, and collect the currents therefrom. The improved collecting 
rubbers consist of a springy arm, made up of several layers of hard 
copper sheet or other suitable material, properly superimposed so as 
to form a taper spring similar to one half of a carriage spring; that 
is to say, the hard drawn metal sheets forming the springy arm take 
the place of, and act precisely in the same manner as the steel leaves 
of which the ordinary carriage spring is made up. 3 claims. 

284. “A new or improved telephone transmitter.” L. Mayzr. 
Dated January 6th. e inventor employs two or more pieces of car- 
bon or other suitable material to constitute the microphonic contact or 
tension regulator. These pieces are placed so as tofbe actuated by 
the movements of a diaphragm, and are arranged in the form of an 
elbow or toggle; so that a very wide variation of pressure or extent 
of contact surface may result from a comparatively small amplitude 
of vibration of the diaphragm. 2 claims. 


285. “A new orimproved method of telephonic transmission, and 
apparatus therefor.” E. L. Mayer. Dated January 6th. Relates 
to a reinforcer, its function being to reinforce, as it were, the micro- 
phonic effects otherwise produced. This reinforcer consists of anu 
electro-magnet, the winding of which forms}part,of the} transmitter 
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circuit. An armature is so arranged with respect to this electro- 
magnet, that in its movements to and from the same it causes a 
variation of pressure in a microphone contact or tension regulator in 
end circuit of a separate battery from that of the transmitter. 2 
claims. 

899. “Improvement in electric cells or batteries.” H.T. Eacar 
and R. P. Mizsurn. Dated January 17th. Consists of carbon and 
aluminium electrodes dipping into a liquid composed of—sodium 
bichromate, preferably, 3 ounces; water, preferably, 120 ounces ; sul- 
phuric acid, preferably, 8 ounces; hydrochloric acid, preferably, 45 
grains. 1 claim. 

18,431. “Improvements in secondary batteries.” M. WappExL, 
J. B. Enrz, and W. A. Pumxuis. Dated October 27th. “ Relates to 
storage electric batteries of the class known as the copper alkaline 
zincate battery, in which the positive electrode consists of reduced 
copper, and the negative electrode of iron, iron coated with tin, 
nickel or other suitable metal in a solution of potassium or sodium 
zincate ; and the invention comprehends a special form of positive 
plate, a special arrangement of the positive and negative plates 
within the cell and the construction of the cell itself. 10 claims. 


CORRESPONDENCE. 


Storage Battery Traction. 

In number 764, of July 15th, 1892, of your = you are 
good enough to append to your leaderette dealing with 
storage battery traction, the invitation “ perhaps Mr. Epstein 
can solve the problem?” Availing myself of the oppor- 
tunity thus afforded me, I beg to trespass upon the s in 
your valuable paper, and hope you will find room for the 
following : 

The questions asked by Mr. Salom in his paper read before 
the Franklin Institute are :— 

1. “Why is it that no commercial results have been 
achieved in this promising field (storage battery system) of 
electrical engineering.” 

2. “What definite knowledge has been gained by the com- 
bined experience of the past few years ?” 

3. “What are the prospects of the storage battery 
system ?” 

And your answers to those questions are :— 

As to the Ist. “ Because no storage battery in the market 
at present has been able to withstand tramcar work.” As to 
the second, “ The knowledge gained is almost entirely con- 
fined to the ability to give an answer to the first question,” 
and as to the third, “that the future depends upon the 
invention of a more reliable and less weighty accumulator.” 

I think that every electrical engineer will agree with me 
that the question of success or failure of electrical traction 
by means of accumulators is essentially a question of the 
accumulator itself, and it is not to be wondered at that 
failures have been the rule until now, considering that the 
accumulators in use were, as you rightly say, “ not fit to with- 
stand tramear work,” and notwithstanding the careful treat- 
ment given to them were far too expensive in their 
renewal. 

Having devoted myself for about twelve years almost ex- 
clusively to the study and manufacture of secondary batteries, 
I, about two years ago, succeeded in perfecting a form of 
secondary battery, which, not only in my own opinion (which 
as that of an inventor might be open to objection), but as 
borne out by tests made by well-known authorities, present 
entirely novel features, and have proved to be unharmed b 
a treatment which would have been not only detrimental, 
but even destructive, to cells of other types : a treatment in- 
tentionally much rougher than a battery would encounter in 
actual use. 

I beg to enclose copy of a report* received from Prof. Ayrton, 
who has had my batteries under test since October, 1891. I 
need hardly fear contradiction if I say that in actual prac- 
tice on tramcars accumulators would not be subjected to 
discharges down to zero, or to rests after a charge extending 
over three months, or such rests, after a discharge, for 17 
days. As instanced in this — it is also very unlikely 
that in every-day work the total charge will be taken out 
of accumulators in so short a time, 14 hours. Yet, as you 
will see from the enclosed report, my accumulators have 
successfully withstood such treatment, and the capacity, in- 
stead of decreasing, has actually increased. Can it, therefore, 
be considered sanguine to expect that they will behave just 


* The report and tests referred to in this letter are published in 
another page. 


as well (for they could hardly behave better) under less trying 
conditions ? 

As these batteries are made without the use of paste, the 
active material being produced out of the substance of the 
lead itself, and gradually blending into the latter, there is 
not the slightest risk ; in fact, there is no possibility of an 
of the active material becoming detached. Besides the sol 
web in the middle of the plate represents a conductor of 

cross-section, and there is not the slightest tendency 
to buckling or warping, even at highest charge and discharge 
rates. 

It is worth mentioning that one of our cells of the type 
R. 31, containing 31 plates, and constructed for a normal 
output of 300 ampéres during six hours, exhibited at the 
Crystal Palace, has been frequently discharged at 1,000 
amperes, and once at this rate Rane Perry, acting for the 
Committee of the Electrical Exhibition ; in this case, after 
the cell had been standing idle, but filled with acid, for about 
three months. The cell shows not the slightest sign of 
buckling or other deterioration, and there is hardly a film 
perceptible on the bottom of the containing box. 

Although I do not consider weight of such importance as 
you ascribe to it, it is worth mentioning that our cells for 
the same capacity weigh about 30 per cent. less than the 
lightest cells for the same purposes by other makers. The 
point, however, which seems to me of vital importance, next 
to the reliability of the cells under trying conditions, is the 
cost of renewal, and in this respect I have no doubt it will 
interest your readers to learn that as our wages form only a 
small item as compared with the cost of material, and as the 
greater part of the lead is recoverable from the old positive 
electrodes, the cost of renewal (apart from the circumstance 
that our positives have a much longer lifetime than others) 
is very small, and that the company with which I am con- 
nected is quite prepared to undertake the maintenance of my 
accumulators on a tram line at the rate of 1d. per car mile 
run. 
As to the efficiency of my accumulators, I beg to enclose 
a copy of tests with a battery of 31 cells of the type T. 7. 
You will see that these cells were discharged at the rate of 
30 ampéres for three hours, and were recharged, without in- 
termediate resistance in the time of three hours, or less, 
starting with an average charging current of about 38 
amperes, which gradually dropped down as the counter 
E.M.F. of the cells rose, to about 28 amperes. Under these 
rather trying conditions the quantity efficiency of the cells 
was still as high as 93 per cent. and the energy efficiency 76 
per cent. 

Your readers, being quite able to foria their own opinion 
as to the relative merits of the trolley system and the system 
of underground conductors, as compared with the accumu- 
lator system, based upon a really suitable and good accumu- 
lator, I will not take up any more of the space kindly allotted 
to me, being afraid to exhaust the patience of your readers 
by enlarging upon the merits of the latter system. 

If you will allow me to substitute my answers tothe queries 
put by Mr. Salom for your answers, they would be to the 
following effect :— 

3. The invention of a more reliable and less weighty accu- 
mulator may be considered an accomplished fact. The 
answers to questions No. 2 and 1 can be easily deducted 
therefrom. 

Having been favoured with orders to equip tramcars with 
our accumulators, I shall be able in a very short time to give 
you data as to the actual working, which there is no doubt 
will fufil the favourable expectations which the tests fully 


justify. 
Jt ly Oth, 1892. 


Electric Trams. 


I notice in your issue of the 22nd inst., a communication 
on this subject in support of the adoption of the battery 
system which is certainly most likely to attract porch ga 
pathy, and which, if the figures of the writer can be realised in 
practice, seems destined to supersede all others ; he puts them, 
as I read, at 4}d. per car mile. This, however, is an estimate, 
and there are, no doubt, reasons for supposing it to be rather 
too sanguine ; for instance, it was stated by Mr. Sellon in a 

per read before the Engineers last March, that the cost at 

irmingham according to the report of the directors in 


L. Epstein. 
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August last, without allowing anything for depreciation, was 
9°90d. per car mile ; between these figures there is a wide 
difference. 

Their cost for cable being 6°33d., or one-third less than 
batteries, it is rather curious that on the same day, viz., 
the 22nd inst, there is given in the Hlectrical Engineer, a 
ben 3 full paper by Mr. Cox. He pooh poohs both the storage 
and conduit system and goes in favour of the overhead con- 
ductor, and he, whilst allowing only 2d. per unit for elec- 
tricity (a rather ideal figure), puts the total cost per car 
mile at 10°735d., but this, he says, is exclusive of rental 2°46d., 
making 13}d. 

I have no interest either in tramways or electricity, but as 
a mining engineer look to find if possible, the best and 
cheapest mode of moving about 7,000 tons of minerals per 
day, and I must say the differences prevailing betwixt elec- 
trical doctors, make it very hard for one of the unlearned to 


decide. 
A. L. Steavenson. 
July 25th, 1892. 


Sub-stations Electric Supply. 


A reviewer, who apparently considers himself quite a 
superior person in the electrical world, waxes eloquent over 
some remarks on the above subject, which a in last 
week’s Review. He can only speak for himself on the 
question as to the benefits to be derived from reading the 
aforesaid remarks ; it is, indeed, exceedingly difficult to get 
information into the heads of some people. 

There is not much ancient history in briefly recounting 
the possible or proposed schemes for supply to sub-stations ; 
the schemes can only form a part of history when they are 
or have been put into practice. A very short investigation 
into the question as to the number of supply plants working 
on the high pressure house-to-house system, will convince 
even the reviewer in Lightning that the proper function 
for high tension currents has not dawned, even in 1892, on 
the engineers who have planned nine-tenths of the existing 
supply plants. 

his “ Lightning critic” means to have accuracy in state- 
ment insisted upon, and actually tells us that four sub- 
stations exist in London; at the same time he states that all 
the infant electricians were well acquainted with every kind 
of sub-station supply somewhere about 12 years ago. These 
electricians must have died young, for the present day elec- 
tricians do not seem to “catch on” to sub-station work. 
There is really only one sub-station in London. True, it is, 
that the London Electric Supply Company has three, but 
the whole of its supply is vieked from one sub-station. 
ee is also inaccurate in stating that “all early 
sub-stations were alternating high tension with transformers,” 
for the early distribution systems were all low pressure direct 
current. Lightning must look for accuracy nearer home, and 
need not be frightened into horrors about things it cannot 
quite understand, such as transmission to sub-stations by 
multiphase currents, The reviewer should read up the 
subject, so that he may be enabled to grasp the points of 
interest in multiphase transmission. That method would 
not then appear to be so “horrible in complezity,” as 
— so elegantly puts it. 

e vast knowledge of sub-stations dynamotors, batteries, 
and transformers, transmission, and distribution possessed by 
Lightning might very beneficially be imparted to some of its 
writers, and thereby its made somewhat more inte- 
resting to the studious portion of its readers. It might, for 
instance, Gescribe the “ horrible complexity” of the multi- 
phase transmission system in some detail ; but perhaps such 
a description is only fit for infants. 

The Writer of the Article. 

July 26th, 1892. 


Train Lighting. 


I notice in your issue of July Ist an article referring to 
a paper read before the American Institute of Electrical 
Engineers on the above subject, from which it appears that 
our cute cousins are rather behind the times in the develop- 
ment of this important branch of the electrical industry. 

In the first place, it has been abundantly demonstrated on 
several of the English railways, notably the Brighton and 


Great Northern, that lighting from accumulators, charged at 
a fixed station, is very costly, and except in cases of emer- 
gency, unsatisfactory ; and this experience seems to be con- 
firmed, at least as far as expense is concerned, in America, in 
the case of the four cars alluded to in your article. 

With regard to the attempt made in 1888 to light two 
six-car trains by means of a dynamo driven from the axle of 
one of the vehicles, 1 am strongly of opinion that had this 
experiment been persevered in, that it would have proved as 
successful as it has on the Brighton and Great Northern 
Railways, which, since the introduction of the speed compen- 
sating arrangement, leaves little to be desired. 

With regard to the alleged difficulties attendant on attach- 
ing the apparatus to a bogie carriage. These are in them- 
selves a bogie, since they have no real existence, and the 
“belt question” is already settled, as provided the pulleys 
are properly proportioned, and link belting be used, there is 
absolutely no difficulty experienced in driving, and the belts 
will run for months without attention. 

There is, therefore, no reason whatever, so far as practica- 
bility is concerned, why train lighting by means of a dynamo 
driven from the axle of one of the vehicles should not be the 
system universally adopted, and from experience already 
gained, there is little doubt but that it would prove the most 
economical, as well as the most effective, means of lighting 


railway carriages. 
J F. W. Cooke, 


Great Northern Railway, Retford. 
July 25th, 1892. 


Electropathic Belts. 


About a year ago, a temporary epidemic of doubt seemed 
to prevai! among the wearers of electric belts, and some 
half dozen of these strange contrivances were sent to this 
institution to be tested. In one case a lady went so far as 
to bring an action against a rival of Mr. Harness, to recover 
the price she had paid for a belt, under circumstances very 
similar to those brought to light in the evidence given in 
the case you reported last week. What would certainly have 
proved a most instructive trial was unfortunately spoilt by 
the defendants saying they had not been given sufficient time 
to prepare their defence; and as they did not seem to 
think they ever would have sufficient time, they agreed to 

y all costs, and stopped the case before any evidence had 

n given, As, however, the solicitors for the plaintiff ex- 
pected a vigorous defence based on opinions which had been 
expressed by some so-called electrical experts, I was asked to 
make some careful tests in order that they might be in a 
gaa to meet mere expressions of opinion by experimental 

ta. 


The results of one experiment may be of interest to you. 
The belt in question was connected up through a galvano- 
meter which would show a current of one hundred-millionth 
of an ampére ; the resistance of the galvanometer was under 
2 ohms, so that it could not appreciably affect the current. 
The contrivance was then nthe in the ordinary way, round 
the body of a man who has normally a rather damp skin. 
At first there was a current of 0°000,02 ampére; at the 
end of five minutes no current could be detected, that is, 
the current, if any, was distinctly under 0°000,000,01 
ampere. 

Mr. Gatehouse contrived that the belt on which he 
experimented should give a current so that he might see 
what proportion of it would pass into the body. But 
putting aside Mr. Gatehouse’s results, and assuming all the 
current produced to through the afflicted » what 
jemand good can og og since, according to the medical 
authorities you quote, one milliampere is thesmallest current 
that can be of any use ? 

Your exposure of certain “ so-called electro-medical appli- 
ances” are interesting, but will, I fear, do little to stop their 
sale. A vast number of intelligent and well-educated people 
believe in the efficacy of homceopathic doses of medicine ; why 
should they not equally believe in homeopathic doses of 


electricity ? 
Hugh Erat Harrison. 


The Electrical Standardising, Testing 
and Training Institution, 


July 27th, 1892. 
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